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Summary 

During life in the organism there are accumulated various metabolic products that can 
negatively affect the health of a patient. Thus, advanced glycation end-products (AGE or 
AGEs) are formed by glycation of proteins, lipids and even nucleic acids due to 
carbohydrates exposure in normal physiological  conditions, and particularly in patients with 
degenerative diseases (diabetes, kidney and cardiovascular diseases, Alzheimer’s 
diseases). Actual researches try to decide if the AGE are the main factors or the 
consequences of diabetes’ complications. Kidney plays a very important role in AGE 
excretion, so if renal function is deteriorated, AGE are concentrated, affecting negatively the 
creatinine clearance. AGE may accumulate in tissues inducing subclinical inflammation, 
which increased the risk for oral pathologies. In this case the salivary AGE quantification 
could be used as a biomarker for different diet-related diseases.  
Keywords: advanced glycation end-products 

 
Advanced glycation end-products (known also as AGE or AGEs) most 

often are formed due to high temperature processes used for food and feed 
production. The basic reactions are non-enzymatic, based on the reaction between 
carbonyl group from a reducing carbyhydrate and a free amino group from 
proteins, specific lipids or even nucleic acids. Mostly, in food processing technology 
the reaction between a sugar carbonyl and a free animo group of a protein is 
recognize as Maillard reaction, which produced AGE depending on temperature, 
pH, and the size of sugar involved in reaction. More frecquently in food and feed 
processing technologies Maillard reaction may lead to formation of high reactive 
aldehydes which can be precursors of carcinogenic and mutagenic chemical 
compounds, such as: N-(carboxylmethyl)-L-lysine, N-(carboxylethyl)-L-lysine, 
pyrraline; or N-(5-hydro-5-methyl-4-imidazolon-2-yl)-L-carboxylmethyl)-ornithine 
(derivated chemicals from methylglyoxal and hydroimidiazolone) (4, 14).  
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AGE are formed after a rearrangement reaction (Amadori rearrangement) 
of carbohydrates, more exactely of a glycosyl-amine or a N-glycoside of an aldose, 
whith the formation of a -hydroxyimine after condensation of one amine with one 
aldose (4). Rearrangement reaction is a redox reaction where an -ketoamine is 
formed from an -hydroxyimine. Maillard reaction is characterized by three stages: 

 formation of Schiff base: a reaction between glucose with a free amino 
acid (mostly lysine or arginine) from a protein, a lipid or even DNA; the reaction is 
glucose concentration depended – this stage can last for several hours to several 
days; 

 formation of Amadori products: a reversible intramolecular 
rearrangement reaction (by oxidation, reduction, and/or hydratation) – this stage 
last several days to several weeks (see for example glycated hemoglobin); 

 formation of brownish products, also named advanced glycation end-
products (AGE).     

This complex pathway to formation of advanced glycation end-products is 
presented in figure 1. 

 
 

 
 
 
 
 
 

 

 
 

 
Fig. 1. Advanced glycation end-products formation 

 
Also, another very common reaction used in diabetes diagnose is the 

formation of glycated hemoglobin (or hemoglobin A1c, A1C, HbA1c, or Hb1c) (17). 
Glycated hemoglobin is a hemoglobin form used in evaluation of the glucose 
concentration for the last three months. Glycated hemoglobin is formed in the blood 
after a non-enzymatic reaction between hemoglobin and plasma glucose. In 
diabetes mellitus the concentration of glycated hemoglobin indicate the stage of 
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diabetes: normal range 4.0-5.6%; 5.7-6.4% diabetes predisposition; higher then 
6.5% indicate diabetes disease.  

  
Advanced glycation end-products and pathology 

 
 After formation of AGE this are intestinal absorbed, but the transportation 
mechanism is not yet understood, maybe due too so many types of advanced 
glycation end-products. For example, most studied AGE are represented by 
carboxymethyl-lysine pentosidine, pyrraline, and methylglyoxal – which have 
different absorption rates.  

Glycated hemoglobin is often associated not only with diabetes, but also 
with cardiovascular diseases, neuropathy, nephropathy, retinopathy, oral 
pathology, and other ageing metabolic alteration (2, 3, 5, 6, 8, 18).   
 AGE can negatively affect the cardiovascular system by arterial stiffening, 
formation of atherosclerotic plaque, and myocardial relaxation. This process 
involves an additional collagen cross-linking by free amino acids glycation – which 
is responsible for blood vessels stiffness. Of course, these processes are 
influenced also by ageing (5, 7, 12). 
 Another diseases affected by formation of AGE is sarcopenia – a diseases 
which involve the loss of muscle mass and strength – which lately is more and 
more frequent in human and animal population. Sarcopenia may be influenced by 
various factors including ageing and inactivity, oxidative stress and inflammation, 
and also hormonal changes. Luevano-Contreras and Chapman-Novakofski 
demonstrated in experimental research that high serum carboxymethyl-lysine 
(CML) – which is the soluble form of circulated AGE’s receptor – increase the 
predisposition to sarcopenia compared to low CML and AGE (4). 
 Oxidative stress involves modification of some chemicals responsible for 
neurological functions and brain activity. Thus, Alzheimer’s disease together with 
diabetes, have as primary risk factors the stress oxidation products which acts as 
pro-oxidants with formation of compounds with inflammatory activity. Experimental 
studies involved quantification of AGE and age’s receptor demonstrated that high 
amounts alter the blood-brain barrier transport of some amyloid peptides which is 
an Alzheimer’s diseases risk factor 1, 3, 4, 10). 
 Renal diseases are also in relation with AGE formation. Most of the 
diabetic (diabetes mellitus) patients have also renal diseases. During last years 
experimental researches proved that increased concentration of carboxymethyl-
lysine and it receptor from plasma is associated with low glomerular filtration rate 
and chronic renal diseases (3, 4, 18). 
 Also diabetic pathology is associated with visual diseases, mostly with 
retinopathy. Retinopathy is a complication disease of diabetic patients, and a 
serious cause of blindness, characterized by pericytes loss from retinal capillaries. 
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AGE and its receptor activate some inflammatory processes which increases the 
pericytes loss (6, 11).    
   

Possibilities to reduce the formation and action of  
advanced glycation end-products 

 
Technological processes applied largely in food and feed technologies 

often referes to heat processes wich involve also Maillard reaction and formation of 
advanced glycation end-products (9, 13, 15, 16). Maillard reaction is an important 
reaction in food and feed technology due to the formation of desiderable aroma, 
flavor, and color.   The feed and food products rich proteins and lipids form easy 
and high amonunts of AGE; while the vegetables, whole grains and milk 
(carbohydrate rich food or feed) contain and form low quantities of AGE. Advanced 
glycation end-products could be promotors for oxidative stress which increase the 
injury vulnerability for target cells and tissues (16). Some natural extracts or natural 
compounds such as: ascorbic acid, pyridoxamine, a-lipoic acid, taurine, rosmarinic 
acid, resveratrol and curcumin – can prevent and inhibit the AGE formation and/or 
action, protecting the organism from variuos diseases.    

 
Conclusion 

 
Advanced glycation end-products are compounds which are often formed 

during food and feed technologies which involved heat treatments. Concentration 
of advanced glycation end-products in food, feed, and blood is very important for 
animal and human heath status. 

High amounts of advanced glycation end-products invloved stress 
oxidation and inflammation processes with serious injuries wich lead to different 
pathologies. Fortunately, there are some products that act in prevention and 
reducing advanced glycation end-products, protecting the organism from different 
diseases. 
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Email: gnadas@usamvcluj.ro 
 

Summary 
A first case of piothorax in a cat determined by microorganisms from genus Staphylococcus, 
Fusobacterium and Borrelia reported in Vincent’s angina in humans is described. The 
animal presented at the clinical examination: sterno-abdominal decubitus, vocalizations, 
dyspnea, pink mucous, persistent skin fold, abdominal sensitivity, spontaneous urination 
without lumbar sensitivity. Temperature 38.2° C, pulse 140/min, and breathing 30 c/min. A 
thoracic puncture was performed, after which 90 ml of pinkish purulent secretion with a 
grayish-white deposit was extracted after sedimentation. The bacterioscopic examination 
carried out from the purulent secretion and Gram-stained smear highlighted diploococci, 
Gram-negative rods, filaments and treponema (borrelia). Following the bacteriological 
examination carried out by Mueller-Hinton agar and blood agar inoculations, a strain of 
Staphylococcus spp., susceptible to:amoxicillin, cefovecin, clindamycin, trimethoprim; 
moderate sensitive doxycycline but penicillin and colistin resistant strain was isolated. The 
treatment during the hospitalization at the Emergency Hospital of UASVM Cluj-Napoca 
could not help to ameliorate the disease and save the animal from death. 
Keywords: cat, pyotorax, Vincent angina. 
 

Piothorax is a bacterial infection characterized by an accumulation of 
purulent exudate in the thoracic cavity (3). This condition is common in the cat, but 
publications containing bacteriological analyzes are rare and often incomplete. 
Pleural infections are almost always polymicrobial: viruses, bacteria, fungi, 
parasites (9). Oropharyngeal flora is the most common isolated from the pleural 
exudate (2, 11). 

This microflora can invade pleural space by contiguity (bacteria present in 
oropharynx, infections of the adjacent structures of the lungs), lymphatic or 
haematogenic pathway from another place, or penetration of the pleural space 
(bites, migration of foreign bodies) (7, 8). 

In most cases the bacteria responsible for piothorax production are strictly 
anaerobic. They can act alone or associated with other anaerobic or aerobic 
bacteria. The most commonly cited bacteria are Actinomyces spp., Bacteroides 
spp., Fusobacterium spp. and Pasteurella multocida as well as Peptostreptococcus 
anaerobius and Clostridium villosum (7). 
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These bacteria can sometimes be transmitted to humans, but the 
importance of this inter-species transmission is still insufficiently known (6). Thus, 
some cases of human infections with B. bronchiseptica have been reported to be 
contaminated by contact with infected animals, especially when immune-depressed 
(5). The cat is also considered a potential reservoir of Pasteurella multocida for 
humans. 

 
Materials and methods 

 
The animal presented at the clinical examination: sterno-abdominal 

decubitus, vocalizations, dyspnea, pink mucous, persistent skin fold, abdominal 
sensitivity, spontaneous urination without lumbar sensitivity. Temperature 38.2° C, 
pulse 140/min, and breathing 30 c/min. 

Thoracocentesis. For thoracentesis, the animal was placed on lateral 
recumbency. Local hair was clipped and antisepsia was performed with 70% 
alcohol and betadine. General inhalatory anaesthesia combined with local 
analgesia was performed. A butterfly needle was inserted in the eight intercostals 
space in the ventral portion of the thorax. The butterfly needle was attached to a 3-
way stopcock and a 20 ml syringe in which the fluid was aspirated several times. 

A thoracic puncture was performed, after which 90 ml of pinkish purulent 
secretion with a grayish-white deposit was extracted after sedimentation. 

The pleural exudate sample collected at the UASVM Emergency Hospital 
by thoracentesis under anesthesia was sent to the microbiology laboratory of FMV 
for the microbiological exam. It had a haemorrhagic appearance, a reddish color 
and a grayish white deposit (Fig. 1). 

 

 
Fig. 1. Appearance of pleural effusion extracted through 

thoracentesis 
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In the microbiology laboratory, the sample was examined using 

microscopic technique by Gram stained smears followed by the inoculation on 
blood agar and liver broth. The blood agar Petri dish and the liver broth tube were 
incubated for 24 h in aerobic conditions. The second blood-agar Petri dish was 
incubated in a 5% CO2 incubator for 7 days. 

After 24 h incubation at 37° C on the blood agar, numerous medium size 
white pigmented non-hemolytic colonies developed. The examination of the 
morphological characters on the smear revealed Gram positive grape shaped 
cocci. The susceptibility of the isolated strain against different antibiotics was 
performed by the disk diffusion test. 

 
Results and discussion 

 
In the bacterioscopic examination performed on Gram stained smears 

revealed isolated spiril and rod shaped bacteria arranged in groups, few 
diplococcic and filamentous bacteria similar to the spirochetes encountered in 
Vincent's angina (Fig 2). 

 

 
Fig. 2. Spirochetes and spiril bacteria arranged in groups,  

Gram stained smear (x1000) 
 

After 24 h of incubation at 37° C on the blood agar, numerous medium size 
white pigmented non-hemolytic colonies developed. The examination of the 
morphological characters on the smear revealed Gram positive grape shaped 
cocci, specific for the genus Staphylococcus. These cocci were also present in the 
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smear performed from the liver broth culture. The susceptibility to antibiotics by the 
disk diffusion test revealed sensitivity to: Clindamycin, Cefovecin, Amoxicillin, 
Trimethoprim, moderate susceptibility to Doxicillin and resistance to Penicillin and 
Colistin. 

Blood agar Petri dish incubated in anaerobiotic conditions remained sterile 
after 7 days of incubation. 

The cat was treated with ranitidine, vitamin C, metronidazole, tramadol, 
propofol, drotaverine, duphalyt, lactated Ringer's solution and cefotaxim on the day 
of presentation at the consultation, after which it was taken home by the owner. 

In the cat, piothorax is often a disease of unknown origin, and is relatively 
rare in feline and even canine species (1). 

In terms of its etiology, piothorax in the cat is linked in 80% of the cases of 
oropharyngeal microflora with a monobacterial origin in most cases. Pasteurella 
spp. of aerobic germs and Bacteroides spp. and Fusobacterium of anaerobes, 
respectively, are the most frequently involved microorganisms. 

In the pathogenetic mechanism of piothorax, poor functioning of the upper 
respiratory muco-ciliary apparatus could facilitate inhalation and then colonization 
of the respiratory tract with these microorganisms. In young cats, the pulmonary 
migration of some parasitic larvae can also serve as a vector for some intestinal 
bacteria (E. coli, enterococci and clostridium). 

The piothorax case of this study presented a complex etiology of bacteria 
of the genus Staphylococcus, Fusobacterium and Borrelia vincentis similar to 
Borrelia vincentia reported in Vincent angina in humans. Except for the 
Staphylococcus spp. strain, the other microorganisms requiring an anaerobic 
growth conditions could not be isolated from blood agar incubated for 7 days in a 
5% CO2 incubator. This is underlining the importance of bacterioscopic 
examination that made possible the identification of such fastidious 
microorganisms. Such filamentous bacteria in the piothorax of the cat were also 
reported by Gorris F. et al. 2017 (4). 

Regarding therapy, it differs from one team of researchers to another, it will 
have to take into account the susceptibility of the microorganisms found in 
piothorax cases in the cat. Metronidazole - cefalexin or metronidazole amoxicillin 
and clavulanic acid are most commonly recommended, while others find it ideal to 
associate amoxicillin with fluoroquinolones (10). 
 

Conclusions 
 

 A first case of piothorax in the cat is reported, involving filamentous 
bacteria that could represent a zoonotic risk and are to be identified by PCR. 
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Summary 
From the video live streaming following continuously a wildlife animal with the natural 
environment where the intervention of the human or veterinary doctor is not allowed to the 
case of the impossibility of the medical intervention situation is the proof of how far the new 
media technology has come.  
This paper will not analyses of the wildlife habitat but will present how advanced technology 
was used for live video streaming the behavior of three species of wild birds and video 
documenting the veterinary intervention for the necropsy of two white stork chickens. 
Keywords: live streaming, white stork, saker falcon, tele-medicine. 
 

Many people have gadgets that allow the installation of various applications 
from diverse domains. Nature enthusiasts prefer those applications that keep them 
in constant contact with what happens naturally in the wild. 

The aim of the study was to facilitate the interaction of people in the wildlife 
of animals or domestic animals with multimedia applications. 

 
Materials and methods 

Three live streaming were made to carry out the research in this paper. 
The first cases of live streaming are 

two nests of white storks (Ciconia ciconia) in 
two villages in western Romania in the Banat 
area. One of the nests (Fig. 1) is located in 
the Carani village (5) on the roof of a primary 
school and is considered one of the oldest 
nests in the area and the second one (Fig. 2) 
is located in the Carpinis village (6) on the 

roof of a family house. 
An other case of the streaming is on a 

nest of Saker Falcon (Falco Cherrug) - a threatened species of predatory birds in 

Fig.1. Carani, Timis, Romania 
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Fig. 2. Carpinis, Timis, Romania 

today's Romania, in Romanian known as 
“Șoimul Dunărean” (Fig. 3). This nest is 
located on a high voltage pylon (Fig. 5) in the 
Western Plain – Romania (7). It was the first 
Romanian live video streaming, beginning in 
2013. 

In all cases the streaming is 24 hours 
a day, 7 days out of 7, all year since 2013. 
There are small breaks for maintenance or 
other server interventions.  

Internet streaming platforms currently 
are blooming, becoming more accessible to 
the common technology user. For many 
people the video live streaming is a tool to 
simply document events but the cases presented in this study are situated in an 
abnormal environment, that is almost impossible access. For the end viewers it 
seems to be a simple process but the system behind this live video transmission is 
very complex (Fig. 4). 

The equipment and the software used in such a difficult locations composed 
of 3 levels of image processing:  

 video image capture and encoding,  
 video image processing and broadcasting  
 delivery trough interactive video players, suitable for any device, with 

worldwide reach  

 
 

Fig. 3. Western Plain, Romania 

Fig. 4. Video live streaming infrastructure 
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Fig. 5. Streaming live from a 
high voltage pole 

The wildlife streaming can be watched 24/7 on 
https://www.wildliferomania.com (4) considered “the first virtual "zoo" in Romania 
with wild animals in liberty”. The streaming is forwarded to the YouTube channels 
and Facebook pages of each nests, especially when there are important events in 
the birds’ life. 

For the video capture there are used 
quality surveillance cameras, weather-resistant 
with a Full HD resolution (1920x1080px.). The 
problem is how to connect these cameras to the 
internet and power electricity especially when 
the camera is on the high voltage pole, in the 
middle of nowhere, far away from civilization 
(Fig. 5). 

The only solution was to connect the 
camera to internet by a parabolic antenna (Fig. 
6) to the closest village at approximate 5 km 
distance. Even if the equipment is on a high-
power voltage, that power couldn’t be used so 
the power supply is provided by a battery system 
and photovoltaic cells. 

After the capture of the video source, the data video is transmitted to the 
Streaming processing system – the second level of image processing. This system 
is based in a data center in Timisoara, Romania and can have a backup system in 
Amazon, Google, Microsoft Azure or other clouding servers. 

 

 

Fig.  6. Streaming live source system 
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The streaming server are based of a Wowza Streaming Engine. One of the 
origin servers are connected to the image captured and encoded by IP camera as 
RTSP stream. Because usually there are several problems with audio and video 
signal from the source cameras the original signal is transcoded for adaptive bitrate 
stream (2) with multiple presets (h265, h264 and h263), multiple resolutions (4k, 
1080p, 720p, 360p, 240p, 144p etc.) and multiple bitrates (from 98kb as only audio 
signal to 5-6Mb included audio and video signal). 

The origin server enables streaming to specific endpoints playback types:  
 MPEG-DASH - Stream to DASH clients via Dynamic Adaptive Streaming 

over HTTP (DASH) 
 Apple HLS - Stream to Apple iOS devices and Android devices via Apple 

HTTP Live Streaming protocol 
 Adobe RTMP - Stream to Adobe Flash Player via Real Time Messaging 

Protocol 
 Adobe HDS - Stream to Adobe Flash Player via Adobe HTTP Dynamic 

Streaming protocol 
 Microsoft Smooth Streaming - Stream to Smooth Streaming clients via 

Microsoft Smooth Streaming protocol 
 RTSP/RTP - Stream to RTSP/RTP-based players and devices (including 

Android devices) via interleaved Real Time Streaming Protocol/Real-time 
Transport Protocol 

The stream has security protocols on the source and on playback protection 
if necessary. Can be used as secure token options or as a client restriction by IP 
and geolocation. 

DVR (Digital Video Recorder) playback support is available on the same 
player with the live stream in order to record a live stream simultaneously enabling 
viewers that join the live stream in-progress to rewind to the beginning of the live 
stream (or rewind within the part of the stream that you specify) and then use DVR 
playback controls in their player to watch the stream from that point forward.  

It is possible to record 30 hours of material for DVR playback; however, may 
encounter performance and playback issues if there are made longer durations of 
material available for playback. Soin this study case there are available from 4 to 
10 hours of DVR.  

The system can record all incoming streams and has low-latency stream 
ideal for chat application in the website on each player’s page. The chat brings 
together a community of ornithologists, animal enthusiasts, bird watchers, or any 
stranger who can come to the website. 

The systems provide VOD (Video on Demand), that is a recorded video 
storage that can be kept up to the capacity of the hardware machines - NAS 
(Network-attached storage). 

The processed video is then sent to the Edge Servers that are locally based 
in the data center or can be anywhere on the globe in the cloud servers. The 
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streaming engine system can restream the video signal to the third-party target 
destinations as YouTube Live, Facebook Live, Akamai, Alibaba, Limelight, Tata 
Communications, Mirror Image Internet or as a generic target destination: RTMP, 
RTP, SRT (Secure Reliable Transport), Shoutcast, Icecast and MPEG-TS. 

The third level of image processing is composed of the video the video 
player accessed through the device of the end-users that can be located anywhere 
in the world, the only necessity being an internet connection. The video player 
detects the type, performance of device (Html5, Flash, iOS, Android) and internet 
speed and it gives an adaptive bitrate stream accordingly. 

The newest development in the system was the integration of a load 
balancer server between the end-users and the data center in order to balance the 
loading of the servers based on geolocation, number of viewers connected 
simultaneously, CPU and memory load of each server. The load balancer server 
has the role of serving a secured video signal for network encryption that provides 
near-instant provisioning of free 2048-bit Secure Sockets Layer (SSL) certificates 
the best security when used with Real Time Messaging Protocol (RTMP) and they 
can also be used for secure HTTP streaming (HTTPS). 

 
Results and discussion 

The number of viewers (table 1) that are registered in real time on the 
players, by the number of Facebook insights and through Google Analytics 
statistics. 

The discussion is how these cases can be implemented in other scenarios 
and what is the purpose of such an investment and what are its benefits. 

 
Table 1 

Streaming video live analytics on 3 study cases 

Camera 
Location 

Birds 
Total 

viewers 
Facebook 
post reach 

Max. 
people 
reach 

organic 
per day 

Total Likes 
and follows 

Carani, Timis, 
Romania 

White stork, and 
other visitors 

Over 
870.000 

230.497 850.000 2750/3110 

Carpinis, Timis, 
Romania 

White stork, and 
other visitors 

Over 
1.270.000 

805.577 394.802 9050/19000 

Western Plain, 
Romania 

Saker falcon, 
common  kestrel 
and other visitors 

Over 
307.000 

2.041 2.046 320/344 

 
At the Carani white stork camera there was recorded a medical incident: due 

to radical temperature changes from a heat of over 40°C to a cold rain the stork 
chicks health was negatively affected and they eventually died. They weren’t strong 



LUCRĂRI ŞTIINŢIFICE MEDICINĂ VETERINARĂ VOL. LI(1), 2018, TIMIŞOARA 
 

21 
 

Fig.  7. White stork chicks' necropsy 

enough to cope with the climate change and not sufficiently protected by their 
young parents. 

Having the camera that continuously monitors the nest on the website 
www.wildliferomania.com, the interlocutors followed all the events and began to 
panic in the desperate situation by watching their death through live streaming. 

The dilemma was when the humans can intervene in the wildlife habitat and 
in this case our research team from the Faculty of Veterinary Medicine in 
Timisoara, suggested that we should not intervene if the parents are present and 
that we should resort to a veterinarian only when the chicks are really alone. 

After many hours of waiting, one of the parents of the stork chicks came to 
the nest and tried to protect the chicks who were stunned and unsteady. So the 
human intervention was postponed and we let the family solve the problem. The 
second stork came and they tried to help them by bringing them food and warming 
them under their bodies. The next morning the death of the chicks was confirmed. 

Seeing that the young stars are dead and the parents tried to bring them 
back to life by striking them brutally with their beaks. After the mourning of the two 
dead by the parents, the chick storks were thrown the out of the nest. 

The necropsy of stork 
chicken’s was made in the 
Department of Forensic Medicine 
at the Faculty of Veterinary 
Medicine of Timisoara. After the 
necropsy the team was analyzing 
in detail the causes of their death, 
as can be seen from the 
photographs and videos of the 
medical act (Fig.7). 

The veterinary team 
commented on their death that 
because of their diseases and the 
cold environment there were no survival chances for the young storks. The 
diagnosis after all analysis was: lung inflammation, gout, uricemia and traumatic 
ventriculitis with a foreign body. 
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Conclusions 

As simple as it can be to watch these video streaming on any device 
globally, the system behind this live streaming process is as complex. Veterinary 
tele-medicine (1) is the future of technology and streaming can be used as a tool to 
record lives of animals and medical interventions in the wildlife. The multimedia 
data are also very useful for students and researchers in their studies as learning 
cases.  

Without the live streaming available on the white stork incident the facts 
could have been interpreted in many ways. Having the full event documented (3) 
the causes are very clear and could be used to improve future similar situations. 
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Summary 
The identification of four Escherichia coli phylogroups has practical applications, as there is 
a tight connection between the phylogenetic group and the strains virulence. A total of 104 
E. coli strains (70 of animal origin and 34 of human origin) isolated from faeces of healthy 
dogs and their owners have been analyzed. After samples collection, they were primarily 
processed and inoculated on LEVIN medium. Following this stage, the taxonomic 
classification of the strains that generated characteristic colonies on LEVIN medium was 
confirmed through molecular identification of uidA and uspA genes, which are specific to E. 
coli strains. The molecular confirmation step of E. coli strains was preceded by culture on 
blood agar medium in order to carry out the extraction of bacterial DNA using boiled preps 
technique. The phylogenetic analysis of isolated E. coli strains was carried out by identifying 
through multiplex PCR, a combination of three genetic markers: chuA, yjaA and TspE4.C2 
DNA fragment. The obtained results revealed a significant difference between incidence of 
strains phylogenetic groups identified animals and humans. A significant difference was 
noticed among the most prevalent groups: B1 detected in 35.71% animal strains and 2.94% 
human samples, and group B2 detected in 35.30% human strains compared to 22.85% 
animal strains. 
Keywords: Escherichia coli, phylogenetic group, dogs, owners 
 

Escherichia coli strains are part of the commensal flora of the digestive 
tract both in animals and in humans. E. coli strains can be commensal pathogens, 
but also intestinal or extraintestinal pathogens, being able to determine digestive 
infections, urinary tract infections or meningitis (8, 17). In 1990, Herzer and col., by 
using the multilocus enzyme electrophoresis technique, revealed the existence of 4 
phylogenetic groups important for the E. coli strains: A, B1, B2, and D (12). In 
2000, Clermont developed a much simpler method, using the PCR technique to 
highlight the 4 phylogenetic groups (5). The identification proposed by Clermont is 
based on 3 molecular markers: the chuA gene (necessary for the transport of heme 
in the case of the enterohaemorrhagic gene O157:H7), the yjaA gene (a gene 
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identified in the genome of the E. coli strain K12) and the chromosomal DNA 
fragment TspE4.C2 (2, 3, 5). 

Depending on some characteristics, such as the ability to use different 
sources of food, the antibiotic resistance profile or the growth rate, bacterial strains 
of commensal E. coli are part of the A and B1 groups, while the extraintestinal 
pathogenic strains fall into the phylogenetic groups B2 and D (4, 6, 10). 

The bacterial genome of the strains that are part of the B2 and D groups is 
larger and contains more virulence genes compared to the genome of strains from 
the A and B1 groups, which means that there is a tight correlation between the 
phylogroups of E. coli strains and their virulence (7, 13). 

 
Materials and methods 

 
The study was carried out on 104 strains of E. coli isolated from faecal 

matter of healthy dogs (70 strains) and their owners (34 strains). In pets, the 
samples were collected from the rectum using sterile swabs, while in the owners, 
the samples were collected with the help of stool specimen collection containers. 
After collection, the primary processing of the samples was carried out by seeding 
on broth liquid medium and on Levin medium. The colonies that generated aspect 
characteristic to E. coli strains on the LEVIN medium (with metallic green) were 
cultivated on the blood agar medium in order to extract DNA using the boiled preps 
technique. For this, a bacterial colony of 24 hours was suspended in 1000 µL of 
sterile distilled water. The cells were lysed by warming them up at 95 ºC for 
10 minutes. The supernatant was extracted by centrifuging the suspension for 
3 minutes at 10,000 rotations/minute, and 500 µL were transferred to Eppendorf 
tubes to be used as template for the PCR reactions carried out for confirmation of 
the E. coli strains and for identification of the E. coli phylogroups. 

The taxonomic classification was confirmed by identifying the uidA and 
uspA genes through a PCR reaction carried out following the protocol mentioned 
by McDaniels et al., and Anastasi et al., respectively (1, 15). 

The classification into the phylogenetic groups was carried out through 
multiplex PCR, by observing the protocol developed by Clermont (5). The primers 
used for amplification were: chuA Fw: (5’-GACGAACCAACGGTCAGGAT-3’) and 
Rev: (5’-TGCCGCCAGTACAAAGACA-3’); yjaA: Fw: (5’-
TGAAGTGTCAGGAGACGCTG-3’) and Rev: (5’-ATGGAGAATGCGTTCCTCAAC-
3’) and TspE4.C2: Fw: (5’-GAGTAATGTCGGGGCATTCA-3’) and Rev: (5’-
CGCGCCAACAAAGTATTACG-3’), and they generated fragments with a length of 
279, 211, and 152 bp, respectively. The PCR reaction was carried out using a 
volume of 25 µL for each sample, observing the amplification conditions mentioned 
by Clermont (5). The interpretation of the results from the PCR reaction was carried 
out according to the chart proposed by Clermont (fig. 1). The classification into the 
phylogenetic groups was carried out based on the presence or absence of the 3 
amplified fragments: chuA, yjaA and TspE4.C2 (fig. 2). 
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Fig. 1. Chart to interpret the PCR 
results (on the left; developed by 

Clermont, 2000) 

Fig. 2. Triplex PCR for the 
classification of the E. coli strains into 

the phylogenetic groups. The 
combinations between the 3 amplified 
target regions (chuA, yjaA, TspE4.C2) 

allow the identification of the 
phylogenetic group of a strain. Line M- 

contained markers, Line 1- group A; 
Line 5 and Line 6- group B2 

 
Results and discussion 

 
A total of 104 strains of Escherichia coli of animal and human origin were 

analysed in order to classify them into the 4 main phylogenetic groups. For the 
animal origin strains, according to the PCR results, phylogroup B1 is the most 
prevalent (25/70; 35.71%). The following groups, in the order of prevalence, were: 
A (20/70; 28.57%), B2 (16/70; 22.85%) and D (9/70; 12.87%) (table 1). The 
prevalence of phylogenetic groups for human origin strains was: B2 (12/34; 
35.30%), A (11/34; 32.35%), D (10/34; 29.41%) and B1 (1/34; 2.94%) (table 1). 

For the human origin faecal strains, the high prevalence of the 
phylogenetic groups B1 and A is in accordance with the previous published data 
which specifies that strains isolated from commensal flora are part of the 
aforementioned groups. Other studies carried out in Europe, on healthy animals, 
revealed the dominance of the B2 group for E. coli strains isolated from healthy 
dogs faeces (11). The overall prevalence of B2 and D groups, which contain strains 
with a high pathogenicity, is 35.72%. We believe that this percentage is high, 
considering that the strains were isolated from commensal flora of clinically health 
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dogs. Moreover, when the virulence of these strains is associated with the 
presence of markers that codify the resistance to antibiotics, these strains have a 
potential zoonotic risk by their transmission to humans through direct contact with 
the animals. 

 
Table 1 

Prevalence and distribution of phylogroups of E. coli strains in the analysed 
population 

 
Phylogroups Number of isolates/group 

 Animals 
n=70 

Humans 
n=34 

Group A 20/70 (28.57%) 11/34 (32.35%) 

Group B1 25/70 (35.71%) 1/34 (2.94%) 

Group B2 16/70 (22.85%) 12/34 (35.30%) 

Group D 9/70 (12.87%) 10/34 (29.41%) 

 
The distribution of phylogenetic groups for the E. coli strains depends on 

the geographic-climatic conditions, food factors, the use of antibiotics and the 
genetic factors of the host. In addition, some E. coli strains adapt first to the 
intestinal conditions of the host population (9). Some differences obtained between 
the distribution of phylogroups for the strains analyzed in this study and other 
similar researches carried out on animal origin strains can be explained by the 
aforementioned factors. 

The E. coli strains that belong to B2 phylogroup have a high pathogenicity 
and are responsible for the extraintestinal infections in humans (9, 14). Although 
the E. coli strains from group D have less virulence factors than those from group 
B2, the literature data specifies that the strains from this group can also be 
extraintestinal pathogens (16). 

By analyzing the distribution of phylogenetic groups in human origin 
isolated strains, phylogroup B2 is the most prevalent and, together with phylogroup 
D, summarize almost 65% of the total isolated strains. As in case of E. coli strains 
isolated from animals, human origin strains were isolated in faeces from clinically 
healthy owners. Correlating the obtained results for human origin strains with 
previous data described in the literature regarding the pathogenicity of strains 
depending on the phylogroup, we believe that these strains represent a public 
health problem, which derives from the higher pathogenicity characteristic of these 
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isolated strains. The higher pathogenicity is determined by the association of 
several virulence characteristics. 

The results obtained by using the protocol developed by Clermont, in order 
to identify the main phylogroups of E. coli strains through the multiplex PCR 
suggests that this method can be used for rapid classification into phylogroups, 
especially as there is an established connection between virulence and the 
phylogenetic group (5). This technique is simple, reproducible and accessible from 
a financial point of view for most laboratories with limited financial resources. 

 
Conclusions 

 
In this study, the most prevalent phylogroup for the animal origin E. coli 

strains was B1 (25/70; 35.71%), and for the human origin strains, it was phylogroup 
B2 (12/34; 35.30%). 

Also, we believe that E. coli faecal carriage with strains from group B2, 
regardless of their origin, human or animal, represents a public health problem, 
because of their high pathogenicity.  

Our study results suggest that the distribution of E. coli phylogroups varies 
depending on the host. 
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Summary 
The current study aims to map the lymphatic drainage of the caudal abdominal mammary 
gland (A2) in clinically healthy domestic cats. The most important aspect followed by our 
study was to identify the sentinel lymph node that drains the (A2) mammary gland, possibly 
suggesting a new model of mammary tumor removal in the cat. In order to identify and map 
the topography of the afferents and efferents lymphatic vessels, the lymph nodes of the 
caudal abdominal mammary gland (A2) in the domestic cat, we have used two investigation 
methods: radiographic indirect lymphography with a contrast agent and in vivo injection of 
the coloring substance followed by the euthanasia of 5 subjects and stratigraphic regional 
dissection. The biological material was represented by 10 domestic cats, clinically healthy, 
with their mammary glands in different physiological stages. The results regarding the 
caudal abdominal mammary gland (A2) show a single direction of lymphatic drainage: in all 
subjects, the gland was drained exclusively in a caudal direction. The first lymphatic relay is 
represented by the caudal epigastric lymph node. The investigation techniques used were 
able to complete each other in order to create a more complete lymphatic map as possible. 
We consider that the current study has a real didactic and clinic utility. 
Keywords: cat, lymphatic, mammary gland, drainage 
 

This study was approved by the Bioethical Board of the Faculty of Veterinary 
Medicine of Cluj Napoca, Romania. 
 

The main scope of the present study is given by the importance of the 
lymphatic system in the dissemination of the neoplasia within the animal body.  

By means of this study, one attempts to map the caudal abdominal 
mammary gland’s drainage in cat, highlighting the lymphatic drainage pathways in 
clinically healthy cats. Any changes of the normal pathways may be an indicator of 
neoplasia within the mass of the gland. 

Mammary cancer in cats is most frequently of malignant nature, 
differentiating this species from the situation described in bitches, where most of 
the cases the evolution and processes are benign, with no possibility of 
methastasis. Charting the lymphatic system is of a great importance, especially in 
establishment of the sentinel lymph node, that is the first one to receive the 
lymphatic influx from the primary tumor. 
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Guided by the above-mentioned facts, we were determined to identify both 
the sentinel lymph node and the internodal connections for the caudal abdominal 
mammary gland in cat. 

We consider that the results of these investigations could be of a great 
help, both didactically and clinically, with clear implications on therapeutic 
approaches. Knowledge on drainage patterns of the caudal abdominal mammary 
gland may lead to precise treatment regimen, a realistic post-interventional 
prognosis and, more important, the surgical procedure to be applied when 
clinicians face mammary gland tumors in cats. 

 
Materials and methods 

 
The biological material was represented by 10 clinically healthy cats of 

common breed. Subjects were 2-6 years old, weighing from 2.5 to 4 kg. Five of the 
individuals were investigated by radiographic indirect lymphography with contrast 
agent and other five by the in vivo injection of the dye followed by euthanasia and 
stratigraphic and regional dissection. 

It is important to mention that cats designated for the method of injecting a 
coloring agent in vivo, followed by stratigraphic and regional dissection were 
brought by their owners for euthanasia due to different reasons (aggressive 
behaviour in their environment, relocation of the owner or the impossibility of 
finding a foster or a new owner in due time for adoption). 

Both methods were used only for the caudal abdominal mammary glands 
from a single side of the body, having a total of 5 mammary glands investigated by 
each method. 

Neuroleptanalgesia was performed prior to each procedure in all examined 
subjects. 

For the radiographic indirect lymphography with contrast agent the product 
Optiray 350 was used. The amount of 0.5 ml of contrast agent was injected in the 
sub-areolar region and in the mammary parenchyma. Radiological exposure was a 
seriate one, starting from minute 1, 5 and 10 after the injection, fact that allowed 
the visualization of the distribution of the substance within the mammary 
parenchyma and highlighted the lymphatic vessels and lymph nodes draining the 
caudal abdominal mammary gland. 

The second method, represented by the stratigraphic and regional 
dissection, required the injection in vivo of a coloring agent both subcutaneously 
and in the mammary parenchyma. We have used Evans Blue dye, a total quantity 
of 0.4 ml, with 0.1 ml injected in each glandular adjacent point (cranial, caudal, 
lateral and medial). The subjects were euthanized 24 hours later the injection, this 
time being necessary for the diffusion of the coloring agent from the mammary 
parenchyma of the caudal abdominal mammary glands A2 to the corresponding 
lymph nodes. Prior to the euthanasia a neuroleptanalgesia was induced.  
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Results and discussion 
 

Optiray 350 radiographic indirect lymphography led to some results that 
highlighted the fact that the caudal abdominal mammary gland A2 drains 
exclusively in a caudal direction in all studied subjects. 

The lateral radiological exposure of the animal in lateral recumbency 
confirms, by means of lymphography, the caudal direction of the drainage of the 
caudal abdominal mammary gland. By means of the collected data, one can notice 
the presence of a lymphatic vessel that leaves the caudal extremity of the gland 
and becomes afferent vessel for the caudal epigastric lymph node (ln. epigastricus 
caudalis), that, on its turn, sends an efferent lymphatic vessel that becomes 
afferent for the mammary lymph node (ln. mammarius). As seen from the 
lymphographycal data, one can state that the caudal epigastric lymph node 
represents the first lymphonodal station that drains the caudal abdominal 
mammary gland. At four of the investigated subjects using this method the caudal 
epigastric lymph node is represented by a single ovoid entity that has become 
opaque due to the absorbtion of the contrast agent (Fig. 1). 

 

 
 

Fig. 1. The inguino-femoral lymph center whit his two parts - the caudal epigastric 
lymph node (white arrow) and the mammary lymph node (black arrow) 
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In one case, the first lymph node station was represented by a 
lymphonodal package consisting of two caudal epigastric lymph nodes (lnn. 
epigastrici caudales). In this case, we have identified the presence of two lymphatic 
vessels that leave the caudal abdominal mammary gland and head caudally, as 
separate vessels to approach the corresponding caudal epigastric lymph node (ln. 
epigastricus caudalis) (Fig. 2). 

 

 
 

Fig. 2. Afferent lymphatic vessels (white arrows) for the caudal epigastric lymph 
nodes (black arrow) 

 
In one singular situation, due to the physiological status of the mammary 

gland (lactation), the superficial lymphatic network was easily noticeable. The 
radiographic image with the subject in a latero-lateral decubitus and a latero-lateral 
projection shows the existence of the subcutaneous lymphatic vessels closely 
related to the glandular parenchyma. The images obtained indicate the caudal 
direction of the lymphatic drainage of the caudal abdominal mammary gland. We 
observed an efferent lymphatic vessel that starts from the caudal pole of the A2 
mammary gland heading towards the inguino-femoral lymph center 
(lymphocentrum inguinofemorale) (Fig. 3). 
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Fig. 3. The mammary parenchyma accompanied by lymphatic vessels (white 
arrows) and principal lymphatic vessel draining exclusively caudal (black arrow) 

 
The results obtained by stratigraphic and regional dissection, after the in 

vivo injection of the dye, confirmed the fact that the A2 caudal abdominal mammary 
gland is drained exclusively in caudal direction, into the inguino-femoral lymph 
center (lymphocentrum inguinofemorale), the dissection in cranial directions 
showing no indications of cranial drainage in all studied individuals. 

The sentinel lymph node that drains the caudal abdominal mammary gland 
is represented by the caudal epigastric lymph node (ln. epigastricus caudalis). This 
lymph node appears very well impregnated with the Evans blue dye and it is 
situated at the base of the caudal abdominal mammary gland. This topography 
must be considered, especially when dissection of this lymph nodes is concerned, 
as the lymph node is embedded into the fatty tissue around the mammary gland 
(Fig. 4). 

The sizes of the caudal epigastric lymph node (ln. epigastricus caudalis) 
ranged between 1-1.2 cm in length and 0.3-0.5 cm in width, ovally shaped, placed 
along the superficial caudal epigastric vein (v. epigastrica caudalis superficialis). 

As seen in the figure below (Fig. 4), one can notice the efferent vessel of 
the caudal epigastric lymph node (ln. epigastricus caudalis) that becomes afferent 
for the second lymphonodal station of the caudal abdominal mammary gland, that 
is the mammary lymph node (ln. mammarius). This vessel has been evidentiated in 
all subjects of our study. 

The mammary lymph node (ln. mammarius) is always present and well 
colored, placed in the inguinal region. 
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The dissection in caudal direction revealed the presence of the mammary 
lymph node (ln. mammarius), embedded into the fatty tissue adjacent to mammary 
gland. This is a elongated ovoid mass with sizes ranged between 1-1.5 cm in 
length and 0.3-0.6 cm in width (Fig. 5). 

 

 
 

Fig. 4. The caudal epigastric lymph node 
 

 
 

Fig. 5. The mammary lymph node embedded in A2 mammary parenchyma 
 

As far as the abdomino-pelvic cavity is concerned, our dissections showed 
the fact that due to the internodal connections the Evans blue dye reached the 
medial iliac (lnn. iliaci mediales) and lumbo-aortic (lnn. lumbales aortici) lymph 
nodes. One must mention the fact that in all studied cases, the medial iliac lymph 
nodes (lnn. iliaci mediales) were coloured, while the lumbo-aortic (lnn. lumbales 
aortici) ones were coloured only in one case out of five (Fig. 6). 
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Fig. 6. The medial iliac lymph node (white arrow) and the lumbo-aortic lymph node 
(black arrow) 

 
In case of the lymphographic investigation, we managed to show that the 

drainage direction in case of the A2 caudal abdominal mammary gland is 
exclusively caudal one and we managed to establish the first lymph node station. 
The first lymphatic relay is represented by the caudal epigastric lymph node (ln. 
epigastricus caudalis), and due to the inter-nodal connections, the efferent 
lymphatic vessel of the caudal epigastric lymph node becomes afferent to the 
mammary lymph node (ln. mammarius). In all investigated subjects, the caudal 
abdominal mammary gland has a caudal drainage, aspect that is confirmed by 
other authors, too (3, 4). One of the sources mention the drainage towards the 
medial iliac lymph node (3). Our results obtained by using radiographic indirect 
lymphography do not confirm this previously mentioned pathway. 

The injection method using a dye with lymphatic tropism has been used by 
many researchers. Berlin Blue, Indian Ink and Evans Blue were the elective dyes 
injected intramammary in many studies carried on bitches and doe hares (1, 7, 8, 
9, 10, 11, 12). The in vivo experimentation is preferred by authors, claiming that 
this method is the closest to real situations, as the processes of lymph drainage 
occur in physiological conditions (6). 

In respect to the Evans blue injecting method, the results show, for the A2 
abdominal mammary gland, the existence of a single drainage pathway in all 
subjects in caudal direction to the inguino-femoral lymph center (lymphocentrum 
inguinofemorale). This conclusion is confirmed by all studied sources (2, 5, 6, 13, 
14, 15). 

Although not demonstrated so far by the above-mentioned authors, our 
study revealed by using the method of injecting Evans blue dye in vivo the fact that 
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the lymphatic drainage of the caudal abdominal mammary gland in cat is realized 
by the ilio-sacral (lymphocentrum iliosacrale) and lumbar (lymphocentrum lumbale) 
lymph centers too. 

 
Conclusions 

 
Based on the obtained results, one can assert the fact that both investigative 

methods are complementary. The in vivo injection method with coloring agent 
followed by the stratigraphic dissection can be used only in experimental conditions 
in order to complete the information referring to all lymph nodes involved in caudal 
abdominal mammary gland’s drainage in domestic cat, while the indirect 
radiographic lymphography was capable of highlighting only the first and the 
second  lymphatic node stations. 

It has been proved the fact that the radiographic indirect lymphography is a 
good method for the visualization of the sentinel lymph node (first nodal station) 
and the lymph vessels, with a clear preoperative applicative advantage. A change 
in the aspect, topography and opacity of the sentinel lymph node might serve as an 
indicator for neoplastic implications. The health status of the sentinel lymph node is 
a clear indicator of the health status of the lymphatic nodes that relates to.  

A change in the drainage direction of the caudal abdominal mammary gland 
is an indicator of a possible neoplastic pathology. 

The assertion that the radiographic indirect lymphography might serve as a 
good preoperative method is sustained also by the fact that the contrast agent 
used by us did not alter the health status of the subjects. 

From a clinical perspective, it is important to state the fact that in the 
clinically healthy cats examined in this study, the investigation methods used by us 
did not underlined interglandular connections between heterolateral caudal 
abdominal mammary glands or between these ones and mammary glands placed 
cranially. 
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Summary 

Bacterial and fungal infections of the ear (auditory canal) occur primary in dogs and 
secondary in cats, to a basic condition, and the recognition of the underlying cause of otitis 
externa (OE) is essential for an effective treatment. The aim of the paper was to diagnose 
the type of otitis correctly, the causes of the occurrence in order to identify the population of 
different microbial species in the external canal of dogs and cats with OE and to evaluate 
the therapeutic efficacy of drug combinations with antimicrobial and anti-inflammatory effect. 
OE diagnosis was performed and evaluated in five steps: clinical, otoscope, cytological, 
bacterial culture and microscopic examination of auricular cerumen collected from 36 dogs 
and 20 cats of different breeds and aged between 5 months to 14 years. Microbial etiologic 
included 16.7% of dogs and 10% of cats of different bacterial species (Staphylococcus 
pseudointermedius, Staphylococcus epidermidis, Pseudomonas aeruginosa) in 8.3% of 
dogs and 40% of cats was isolated in pure culture Malassezia pachydermatis and mixed 
infections caused by fungal and bacteria (Malassezia pachydermatis and Staphylococcus 
spp.; Malassezia pachydermatis and Pseudomonas aeruginosa) were detected in 75% of 
dogs and 50% of cats. In most cases, OE was bilateral in both dogs (91.7%) and cats (95%) 
(33/36 and 19/20) and only a small number of patients was unilateral – 8.3% in dogs (3/36) 
and 5% in cats (1/20). In 63.8% of the dogs (23/36) and in 65% of the cats (13/20) OE was 
acute and in 36.2% of the dogs (13/36) and in 35% of the cats (7/20) was chronic-recurrent. 
Depending on the form, OE was diagnosed in 77.8% of the dogs and 80% in the cats as 
erythematosus-ceruminous and was diagnosed in 22.2% of the dogs and in 20% of the cats 
was suppurative. The treatment included the cleaning of the external ear canal with 
cerumenolytic substances (Otodine®) and then surface application once a day, between 2 - 
8 drops/ear depending on the weight of the patient, of a combination of orbifloxacin, 
posaconazole and mometazone (Posatex®), tracking the therapeutic effect over a period of 
7 to 14 days. The results revealed the therapeutic efficacy of the combination used in the 
study. Although local (bacterial and fungal) infections in OE induce variable clinical aspects, 
this condition should be managed in all cases and there are reasons for including otitis 
externa in a wider context, being considered a dermatological complex. 
Keywords: otitis externa, microflora, antimicrobial, therapeutic effect 
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Otitis, viewed as a whole, can be acute or chronic inflammatory diseases 

of the external auditory conduit and / or ear auricle, being considered among the 
most common (among the top 10) among home pets. 

Otitis externa affects especially carnivores and can occur at any age and in 
any breed, being a common disease in veterinary practice, affecting about 20% of 
dogs and up to 6% of cats (1, 7, 10, 13, 18). 

Otitis externa has a complex etiology, which complicates management of 
this disease (1, 6, 14, 19). Causes that may lead to otitis are diverse and 
sometimes difficult to determine. Primary causes of inflammation include 
allergies/hypersensitivities, autoimmune diseases, keratinization disorders and 
parasites in the ear canal. Progression of this disease can be perpetuated by 
bacterial and yeast infections. These include: bacterial infections, hormonal 
imbalances, foreign substances such as shampoo or water entering the auditory 
canal during a bath, inappropriate medication, foreign bodies, accumulation of thick 
and tangled hair from the external auditory channel, air currents to which the 
animal is exposed (17, 20). Other causes that may lead to otitis externa can be 
aggressive ear cleansing, ear lack of hygiene due to dirt remains and various 
particles deposited in the auditory canal. All of the above mentioned, cause the 
premise of inflammation in the ear and allow bacteria, viruses, parasites and 
fungus to develop in the ear and to complicate the clinical and pathological state of 
otitis (2, 3, 4, 10, 21). Misidentification or failure of etiologic factors and the type of 
otitis, as well as an inadequate therapy, can lead often to recurrence of the disease 
frequently manifested by pain, swelling and continuous infection, progressing 
eventually to chronic otitis, at a serious stage.  

In general, the clinical signs of otitis externa are: pain, abnormal secretions 
and oedema (7, 16, 18, 19), these being the reason of an obvious discomfort and 
diminishes the quality of life of the patient. 

In the acute otitis externa, it is seen various degrees of erythema flag and 
ear canal, jarring of the head, itching, keeping the ear in the wrong position, 
cerumen in excessive amounts sometimes pus abrasions, self-mutilation, oedema 
ear area, unpleasant odor, aggression towards people when touching the affected 
area due to painful sensitivity.  

In the case of chronic or recurrent otitis externa, the symptoms described 
above add soft tissue hyperplasia to the stenosis of the auditory canal; At this 
stage, it is possible for the eardrum to perforate, leading to a medium otitis. These 
pathophysiological changes can evolve with the fibrosis and mineralization of the 
auditory canal tissues (1, 9, 13, 19).  

Diagnosis of otitis externa is not always easy to establish and cannot be 
based only on anamnesis and clinical signs. The clinical approach to ear problems 
requires more than just a review and it is imperative to properly apply specific 
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laboratory examinations for a more effective selection of correct topical drugs and 
a detailed understanding of the multifactorial pathogenesis of otitis. 

 
Materials and methods 

 
The study was conducted between May 2016 and June 2017 on a number 

of 36 dogs and 20 cats presented at FMV Iasi, both males and females of different 
breeds and aged between 5 months and 14 years, who have experienced common 
symptoms of otitis externa. Patients were selected and entered into the study 
according to certain criteria. 

Including and excluding criteria for the study 
Only patients with common symptoms such as the following were included: 

erythema, inflammation, ear discharge abundant and painful palpitations, recurrent 
otitis. Were excluded from the study, cases of parasitic otitis, cases of untreated 
otitis externa with severe complications which manifested by paralysing of the 
facial nerve, loss of balance due to localization of the affection at the level of the 
vestibular structures, stenosis of the auditory canal, auricular hematoma by 
accumulation of blood in the external ear. 

Diagnosis stages of otitis externa: 
The diagnosis of the otitis externa was performed in five stages: 
- the anamnesis, which is of particular importance meaning it is possible to 

identify a series of valuable information that will influence the therapeutic option 
and at the same time determine the recurrence of the otitis and what treatment has 
been used before; 

- direct clinical examination of the ear and use the otoscope, which may 
indicate various changes such as erythema, crusts, ulcerations, sputum, 
inflammation; 

- the cytology exam performed directly from the secretions, on the blade, 
gram stain stained smear and examined under the optical microscope with the 
immersion objective to determine the number and morphology of microorganisms; 

- bacteriological examination completed with the antibiogram to reveal the 
sensitivity of the pathogens 

- mycological examination. 
Prior to applying the medication, local hygiene was performed to remove 

ceruminous content using a cerumenolityc solution (Otodine®) over a 7-day period 
with a once a day local administration. Thus, in order to ensure an optimal 
distribution of preparation, after stirring, a few drops of the vial were instilled into 
the affected ear or both ears as appropriate, between 5 and 8 drops, then 
massaged well at the base of the ear. The solution was allowed to work between 2 
to 10 minutes, (depending on the amount of accumulated secretions), then the ear 
was wiped with buffers until they showed no evidence of secretion. After this 
procedure, the auditory canal was repeatedly washed with hot water or 
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physiological serum and after a careful examination and evaluation of the eardrum 
with the otoscope, we switched to the therapeutic solution protocol for the 
treatment of otitis externa. The combination of orbifloxacin, posaconazole and 
mometasone (Posatex®) was administered once a day, between 2 and 8 drops / 
ear, depending on the patient's weight, following the therapeutic effect for a period 
of 7 to 14 days. In some cases, it was necessary to sedate the animal with 
acepromazine. 

Evaluation of ear status in patients under study was performed daily, 
aiming for diminishing to a total lack of auricular secretion, inflammation, 
diminishing / lack of erythema and painful sensitivity. 

 
Results and discussion 

 
The study included 36 dogs and 20 cats of both sexes, different breeds 

and ages between 5 months up to 14 years with distinct clinical signs of otitis 
externa, manifested by vigorous shaking, pruritus, pain on palpation, erythema, 
inflammation and increased secretion. 

By assessing and examining the patients under study, it was observed that 
the incidence of otitis externa was higher in house dogs compared to those grown 
in the yard while in cats, it was more common for those grown outside rather than 
the apartment felines. In most cases, otitis externa was bilateral in both dogs and 
cats and only a small number of patients were unilateral. There were no significant 
differences in incidence rates in the four seasons. Approximately 64% of dogs and 
65% of otitis externa had an acute progression and the rest of the patients 
experienced 1 or more recurrences despite initial treatment with antimicrobial / 
anti-inflammatory topical solutions (Table 1). 

 
Table 1 

Incidence of otitis externa depending on maintenance conditions and  
type of otitis  

 
 Maintenance conditions Type of otitis 

 
apartment/ 

flat 
yard unilateral bilateral acute 

chronic-
recurrence 

Dogs 
80,5% 
(n=29) 

19,5% 
(n=7) 

8,3% 
(n=3) 

91,7% 
(n=33) 

63,8% 
(n=23) 

36,2% 
(n=13) 

Cats 
30% 
(n=6) 

70% 
(n=14) 

5% 
(n=1) 

95% 
(n=19) 

65% 
(n=13) 

35% 
(n=7) 

 
Regarding the correlation between age and relative frequency of otitis 

externa, we observe a different percentage enrollment based on age groups, 
depending on the species. The increase in the relative frequency of otitis externa 
was seen in young dogs aged between 2 to 5 years (44.5%), followed by those 
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aged between 1 up to 2 years (25%) and between 5 and 7 years, being lower at 
those aged between 5 months up to 1 year (8.3%), 7-9 years (8.3%) and only one 
case in those aged between 9 to 14 years (Table 2). In cats the incidence was 
higher in those between 5 months and 1 year (40%), followed by patients aged 
between 1-2 years (30%) and decreased in cats older than 5 years (5 - 15%) 
(Table 2). 

 
Table 2 

Incidence of otitis externa in dogs and cats studied by age 
 Age 

 
5 months – 

1 year 
1 – 2 years 2 – 5 years 5 – 7 years 7 – 9 years 

9 – 14 
years 

 

Dogs 
8,3% 

(n = 3) 
25% 

(n = 9) 
44,5% 

(n = 16) 
11,1% 
(n = 4) 

8,3% 
(n = 3) 

2,8% 
(n = 1) 

       

Cats 
40% 

(n = 8) 
30% 

(n = 6) 
10% 

(n = 2) 
5% 

(n = 1) 
15% 

(n = 3) 
- 

 
Following the discussions with the owners of the studied patients and the 

results obtained, we concluded that the increased incidence of otitis externa in 
dogs and cats was mostly due to constant bathing and omission of ear cleaning 
after bathing. Cases of otitis externa, both in dogs and cats, were largely due to 
inappropriate treatment given by the owners, who did not follow the instructions 
specified by the veterinary doctor (after 3-4 days after the administration of the otic 
solutions the owners stopped treatment under the pretext that the condition was 
resolved or not having the time available for daily application). 

Otitis externa has been diagnosed as erythematous-ceruminous in 77.8% 
of dogs and 80% of the cats (28/36 and 16/20) while in 22.2% of dogs and 20% of 
the cats it was suppurative (8/36 and 4/20) (Figure 1).  

Erythematous-ceruminous otitis which is one of the most common type of 
otitis (with a variable degree of inflammation, discharge and chronic changes, from 
very mild to severe) is rarely presenting with ulcers and most commonly is 
characterised by staphylococcal and/or Malassezia infections. Exudate varies from 
yellow to dark-brown colours.  

Suppurative otitis his is less common and typically characterised by otic 
pain, ulcerations and purulent discharge, which can vary from yellow to greenish 
and malodorous colour. This form is most commonly associated with Gram-
negative bacterial infections. 
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Fig. 1. Diagnoses form of otitis externa in dogs and cats 
 

Microbial etiology included in 16.7% of dogs and 10% of cats, different 
bacterial species (Staphylococcus pseudointermedius, Staphylococcus epidermidis, 
Pseudomonas aeruginosa); in 8.3% of dogs and 40% of cats, it was isolated in pure 
culture Malassezia pachydermatis and mixed infections caused by M. 
pachydermatis and various bacteria (Staphylococcus spp., Pseudomonas 
aeruginosa) were detected in 75% of dogs and 50% of cats (Table 3). The 
diagnosis of otitis externa with Malassezia was made when >10 blastospores / field 
were observed in the microscopic field. 

Table 3 
Prevalence of isolated microorganisms from dogs and cats with otitis 

externa 
 

Causative agent 
Type of otitis 

Colour 
exsudate 

Dogs Cats 

Bacterial 

G+ 
Staphylococcus 

pseudintermedius 
Staphylococcus 

epidermidis suppurative 

light yellow 
16,7% 
(n = 6) 

10% 
(n = 2) 

G- 
Pseudomonas 

aeruginosa 
green-yellow 

Fungal 
Malassezia 

pachidermitis 
 

ceruminous 
light brown 

8,3% 
(n = 3) 

40% 
(n = 8) 

Mixed Fungal + bacterial 
erythemo-

ceruminous 
dark brown 

75% 
(n = 27) 

50% 
(n = 10) 

  

Based on full research, the mono-infections were reduced in comparison to 
the majority of poly-infections incidences, especially the associations between 
Malassezia pachydermatis + Streptococcus spp., Malassezia pachydermatis + 
Pseudomonas aeruginosa. In addition, Pseudomonas aeruginosa was isolated 
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only from animals with chronic otitis or from patients with recurrent otitis externa, 
who did not respond to any previous treatment. 

The sum of the results obtained from the samples collected from the 36 
dogs and 20 cats revealed that, in the auditory conduit in most patients, there are 
both cometary and pathogenic bacteria, therefore, the isolated and identified 
bacteria in the otic samples collected by in otitis patients did not confirm the 
determining role in the appearance of otitis externa, but only the favoring role of 
inducing it. In fact, fungal agents such as Malassezia pachydermatis, are part of 
the commensal flora from carnivore's ear, but a favorable environment, such as the 
moisture of the ears, due to frequent bathing, can cause them to multiply and 
cause appearance of otitis. A frequent complication of otitis was the overinfection 
of various bacteria with fungi of the genus Malassezia pachidermatis, and vice 
versa, which can led to severe clinical manifestations. 

The therapy with the otitis specific products that we studied, such as the 
cerumenolytic Otodine® solution and the therapeutic combination of orbifloxacin, 
posaconazole and mometasone (Posatex®), significantly reduced, with each 
application, the clinical signs in the auditory conduct of the affected patients. 
Compared to the results of the cytological exam from the first day of examination - 
day 0 (figure 2), there was a significant decrease in pain sensitivity, pruritus, 
erythema and cerumen, which proves the efficacy of the products taken in the 
study and observed by the results of the cytological examination performed both 
after 7 days (figure 3) and 14 days (figure 4) for cases of chronic-recurrent otitis. 

 

 
 

Fig. 2. Results of the cytological exam on day 0  

 
On the seventh day of treatment, an insignificant infection, with <5 

microorganisms / immersion field observed in the optical microscope, was detected 
in the cytological exam of the auditory conduit from a number of 28 dogs 

(approximately 78% of the cases) and in a number of 10 cats (50% of cases), 
representing the negative cases. A small number of patients required continued 
treatment for up to 14 days, generally dogs and cats with recurrent otitis externa. 
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Fig. 3. Results of the cytological exam on day 7 

 

 
 

Fig. 4. Results of the cytological exam on day 14 

 
At the end of the 14 days therapy period, following the cytology test, over 

95% of the results were negative, in both dogs and cats, due to the combination of 
orbifloxacin, posaconazole and mometasone, which produced pH change within 
the epithelium of the external auditory conduit that inactivates microorganisms by 
reducing or stopping their growth and proliferation processes as well as the 
inflammatory process that causes pain. By the cleaning and desquamating effect of 
the cerumen lytic solution, the surface lipids have been removed and together with 
them, the nutritive substrate of the fungi. 

Otitis externa are inflammations, uni or bilateral, which causes major 
discomfort to both the affected pet animal and its owner (6, 9, 18, 19). They do not 
heal spontaneously (without proper treatment) and as the disease develops, the 
perpetuity factors appear to reduce the chances of a complete recovery. Otitis cure 
often starts from the correct diagnosis of the otitis type, determining the cause of 
the patient, the predisposition of the patient, as well as from the correct treatment 
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of both the causes and complications arising from the use of an effective and 
specific treatment based on the existing pathogenesis. 

In the otitis externa of carnivores, the clinical diagnosis has an indicative 
value and the appropriate choice of a therapeutic method is conditioned by the 
results of the preclinical diagnostic tests imposed by the etiologic polymorphism (9, 
10, 19, 21). The microbiological examinations performed in the study, facilitated the 
establishment of the frequency of microorganisms isolation (bacterial and fungal) 
and their involvement in the appearance of different clinical forms of otitis. The 
sampling of specimens and their evaluation allowed us to elucidate some 
etiopathogenetic aspects of otitis, regarding both the quantity and the colour of the 
examined exudate. 

Overlapping bacterial or fungal infections over inflammatory lesions only 
complicates the clinical state of the otitis manifestations and also makes the 
healing process more difficult. The presence of cocci has shown in our study 
Staphylococcus spp. infection, while Gram-negative bacilli belong to the genus 
Pseudomonas. Optical microscopy has also observed an acorn-like form 
corresponding to the genus Malassezia. 

Different factors or living conditions of carnivores can contribute to the 
development of the first stage of otitis within the patient; additional factors may lead 
to a progression of severity and development of chronic otitis (6, 9). Many primary 
diseases lead to otitis externa, but veterinarians frequently choose to treat the 
clinical sign rather than the main cause (1, 11, 15). Few studies have examined 
seasonal changes in the incidence of otitis externa, yet ambient temperature and 
humidity can result in a subtle but important change in the microenvironment of the 
ear (1, 18, 19). 

Bacteria or fungi are not always the primary causes of otitis externa, 
sometimes they are the result of it (3, 4, 8, 20, 21). Of course, microorganisms 
contribute to the severity and progression of otitis externa and the infection 
requires attention during case management; most otitis cases are associated with 
excessive growth or infection by a normal resident organism or opportunistic 
pathogen (2, 7, 8, 12). 

As more bacterial strains may be involved in otitis externa carnivores, 
mechanisms of resistance can vary. Thus, for effective treatment it is necessary to 
isolate, identify the etiological agents and test their sensitivity to chemotherapy (2, 
3, 5, 12, 15, 20). In our study, the therapeutic substances were introduced after 
testing sensitivity of the germs to orbifloxacin and the Malassezia genotype 
staining. 

Inflammation of the foreign ear canal caused by foreign bodies, microbial 
agents or parasites is not a life-threatening condition but causes discomfort to 
carnivores and concerns for the owners. Very often an early treatment, inadequate 
or inappropriate medication leads to chronic illness and delays the complete 
healing of the patient. Previous studies (1, 11, 15, 16) have indicated that 
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approximately 1 out of 4 dogs is diagnosed with otitis externa which showed 
recurrent clinical signs after initial treatment. From the patients who entered the 
study in the first 2 years, some returned with otitis externa, so the recurrence 
potential was about 40%. Recurring patients may reflect a number of factors, 
including the use of ineffective drugs, presence of antibiotic / topical antifungal 
resistant strains or non-compliance by the owner. 

For each patient, a physical examination and history, helps to sort out the 
likely causes, but very few differences can be pronounced or decided on the basis 
of these findings. Thus for each individual, is needed a careful otoscope 
examination for foreign objects or obstructive masses, cytology as well as a 
detailed and thorough examination of the entire body, in order to detect skin 
dermatitis. Failure to identify and treat the main cause of otitis externa will 
consistently result in poor response to therapy, recurrence and progression of the 
disease. 

Thus, a careful therapy, after performing microbiological and antibiotic 
examinations, will improve the outcome of "simple" cases, reduce recurrence, 
decrease disease progression, and increase the ability to manage difficult, chronic 
cases. 

 
Conclusions 

 
Successful management of otitis requires exact identification and 

management of concomitant infection, inflammation and, of course, the primary 
disease. 

We can assume that the most common microbial agents isolated from otitis 
external carnivores are staphylococci and fungi of the genus Malassezia, but it 
should be remembered that frequently involved in the etiology of ear canal 
inflammation were coinfections diagnosed in most of the clinical cases. 

Microbiological tests are always recommended for the isolation and 
identification of microbial agents and for their sensitivity to chemotherapy used to 
treat otitis externa in dogs and cats. 

In conclusion, both in dogs and cats, the emphasis should be on 
establishing an etiological diagnosis of external otitis as correct as possible, 
through physical, cytological and microbiological examinations, which will allow for 
an effective therapeutic protocol specific to the identified microorganisms and 
which will overcome recurrences due to improper management of the disease. 
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Summary 
During the period of 2017-2018 we made observations and assessments on the managerial 
potential of veterinary clinics in different areas of Transylvania. These clinics currently 
perform blood transfusion therapy procedures, and also will perform in the near future such 
manoeuvres. The research consisted of conducting evaluations based on the use of a 
complex questionnaire focused on the following main objectives: types of blood products 
used, and how to prepare them; donor recruitment and management procedure; the 
transfusion compatibility test protocol; the conduct and frequency of this kind of therapy; 
therapeutical results of blood transfusion and monitoring of adverse reactions; and also the 
direct costs of this procedures. From 7 counties we found 16 clinics which perform blood 
transfusion regularly. The most common method is to look for blood donors by different 
methods when it is necessary for a patient. 11 clinics have a donor database and contact 
owners in case of need. 3 clinics have a donor at the clinic where they regularly harvest 
blood, and 1 clinic uses the only blood bank in Romania. 6 clinics always perform 
crossmatch compatibility tests before using blood products, others occasionally, or 
depending on the availability of multiple blood units, but 2 clinics have also tried 
xenotransfusions. Costs vary depending on the way the blood is obtained and on the type of 
test which is pre-transfusionally performed. The direct cost is between 300-800 RON per 
unit of blood (450mL). All clinics have declared that they check the medical history of the 
donors and the documents on the implementation of preventive vaccines and antiparasitics. 
Keywords: costs, donors, questionnaire   
 

In recent years blood transfusion therapy has become a common 
therapeutic procedure. This therapy is used successfully in many veterinary clinics 
in different parts of our country. Haemotransfusions are important in supporting 
critical patients, regardless of species. It is not uncommon to meet patients that 
have undergone a pathologic episode in which a blood transfusion was 
recommended and performed. This study was conducted as a response to the 
large amount of practitioners who are faced with a limited availability of blood 
products and compatible donors. The purpose of this study is to find out the way in 
which practitioners performing blood transfusions on a regular base obtain their 
blood products, how they contact donors, what blood products they use, the animal 
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species that they have performed blood transfusions on. Furthermore, this study is 
interested in the way they monitor the health of donors and of the collected blood, 
the pathologies in which this therapy was recommended, the cost of such a 
therapy. We were also interested in the age of the doctors performing 
haemotransfusions in order to see the inverse correlation between the doctor’s age 
and the desire to try newer therapies. 

 
Materials and methods 

 
During the first stage we began by contacting private veterinary practices 

and clinics to find out if they fit the initial criteria needed for selecting them in the 
target group. The questionnaire was conducted using a set of complex questions 
based on the information we wanted to find and which we did not know from the 
field. In the beginning the questionnaire was made as a set of questions on a paper 
support. Assessing the objectives we have set ourselves and the area we want to 
study, we realised it would be an extra and inefficient effort to send the 
questionnaire via mailbox or scanned via Internet. Therefore, we conducted an 
online questionnaire through a docs.google.com/forms application (Fig 1) and in 
this way the time spent completing the questionnaire was considerably reduced. 

 

 
Fig.1. The title of the questionnaire 
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The questionnaire was sent to several practices in Transylvania to find out 

the interest accorded to this therapy in several counties. The set of questions was 
created in such a manner as to help us determine a realistic picture of the field 
practice with regard to the receptivity of veterinary surgeons and pre-transfusion 
screening of canine and feline donors as well as of blood products. The 
questionnaire looked at the age of veterinary surgeons who perform 
haematransfusions, the species of animals which underwent blood transfusions, 
what kind of blood products the practitioners had used up to now, the number of 
transfusions made in the last 12 months. We were interested as well in the 
methods of obtaining these blood products, which are the tests performed to 
monitor the donors against infectious diseases or parasite, what are the 
pathologies in which they recommended this therapy, and what are the costs for a 
unit of blood. This questionnaire being an online one, anyone could have 
completed it, but all the answers were confirmed thorough telephone to eliminate 
errors as much as possible.  

 
Results and discussion 

 
Regarding the age of practitioners performing blood transfusion therapies, 

it was found that those with a field experience between 5 and 15 years are the 
ones who have performed the most haemotransfusions in the ast 12 months.  

From the point of view of the diversity of the blood products used, 100% 
responded that they use primarily whole blood, and 25% of them use fresh plasma 
and the same 25% used erythrocytes, 12.5% said they had also used frozen 
plasma. The animal species that underwent blood transfusions were dogs in the 
case of 93.75% of practices, cats at 56.25% of practices and one practice said they 
also had a bunny as a patient.  

When asked about the method of obtaining blood products, we found out 
that there is not only one method and that if necessary, all possible means are 
used to contact a donor and get a compatible blood unit. Therefore, 75% of the 
practices prefer to contact the owners of potential blood donors who are in a 
practice database and with which there is an agreement in this regard. However, 
37.5% resort to sites or pages on social networks created specifically for this 
purpose (Fig. 2), and 18.75% collect blood from the donor regularly to store it and 
to have it available in case of a medical emergency. There is a clinic that 
purchases blood products from the only blood bank in Romania, located in 
Bucharest.   
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Fig. 2. Social Network page with canine donors 
 
When it comes to the pre-transfusion screening of donors, 50% check the 

donor’s medical history, the vaccination and deworming status, plus a clinical 
examination, 12.5% also perform a set of quick tests for vector-transmitted 
diseases, and the remaining 37.5% perform only a clinical exam of the donor.  

In 2005, the American College of Veterinary Internal Medicine and the 
Association of Veterinary Haematology and Transfusion Medicine issued a 
consensus statement to provide veterinarians with guidelines for canine and feline 
donor screening. This consensus statement represents and should be an attempt 
to standardize a part of pre-transfusion testing; 

After the preliminary examination of the donor, the blood and its 
compatibility with the recipient are tested. 50% want to know the donor’s and the 
recipient’s blood group even in canine patients which do not have natural 
preformed antibodies, because of their desire to not sensitize them. 81.25% 
perform crossmatch tests. 68.75% perform haematological tests for both the 
recipient and the donor, and 37.5% do biochemical tests for both partners. In most 
cases, we are talking about a check on intraspecific compatibility, but two cabinets 
also performed xenotransfusion. However, the importance of performing pre-
transfusion recipient blood typing and crossmatching has been discussed but has 
not been standardized to date. 

The pathologies in which haemotransfusion therapy was recommended 
and in which haemotransfusion was performed are very diverse. The most 
common situations are those with post-traumatic anaemia with intense 
haemorrhage, in which case the blood transfusion therapy must occur urgently. 
There were also named cases of warfarin (rodenticide) poisoning, coagulopathies, 
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autoimmune anaemia, neoplasms, thrombocytopenia, gastrointestinal 
haemorrhage as a consequence of parvovirosis, anaemia after anaplasmosis. 

When assessing the costs of performing a transfusion we realise that they 
are directly proportional to the number of tests, to the measures employed to avoid 
possible incompatibilities between donor and recipient. We have noticed that those 
with a greater blood transfusion experience do more pre-transfusion tests and as a 
result their costs increase.   

In the case in which the only tests performed are the checking of the 
donor’s health card and compatibility tests, if any, are crossmatch, then the costs 
are between 100-200 RON ($30-60). Obviously, the costs could increase 
exceeding 800 RON ($220) at clinics where a wider set of tests are performed. 
Normally, costs can vary between 200-400 RON ($60-120) (Fig. 3). 

 

 
 

Fig. 3. The costs situation for a blood transfusion 
 
Age and the field experience of the practitioner play a very important role in 

recommending and performing a blood transfusion because of the risks and 
possible side effects. The very young people do not want to risk a 
haemotransfusion being at the beginning of their careers and those of late age 
approaching the end of their medical career have formed a specific pattern, a 
specific protocol depending on pathology and may not be accustomed with such a 
protocol.   

The use of whole blood is handier taking into consideration the fact that 
there is no need for it to be processed after it has been collected from the donor. 
This may be a reason why all clinics have used whole blood and only some of them 
also used other types of blood products.   

The larger number of canine patients which underwent haemotransfusions 
compared to the feline patients may be explained by the fact that collecting blood 
from a dog over 25 kg is much easier than collecting it from a cat of 4-5 kg. Another 
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factor could be the unavailability of small-sized anticoagulant bags to collect 50-
60mL of blood from cats. From a 40 kg dog we can safely collect a 500 mL unit of 
blood without endangering the donor.  

 
Conclusions 

 
Doctors aged 30-40 years have the highest number of transfusions 

performed.  
It is preferred to collect blood from donors that the clinic has in its database 

when there are patients requiring a blood transfusion. It is much safer to call a 
donor who may have donated before and a donor whose medical history is known 
and whose owners are serious and answer the calls. 

The pathologies in which haemotransfusion can be recommended are 
varied therefore a permanent source of blood products, a blood bank, should be in 
this area of Transylvania.  

Pre-transfusion tests of compatibility and blood type should always be 
performed regardless of the species in order to limit possible acute or delayed 
haemolytic adverse reactions.  

The costs vary quite a lot depending on the number of pre-transfusion tests 
the doctors perform and should not renounce. The costs are between 200-400 
RON and are generally acceptable by both practitioners and owners.   

 
References 

 
1. Acierno, M.M., Raj, K., Giger, U., DEA 1 Expression on Dog Erythrocytes 

Analyzed by Immunochromatographic and Flow Cytometric Techniques. J. Vet. 
Intern. Med., 2014, 29, 592–598 

2. Ergul Ekiz, E., Arslan, M., Ozcan, M., Gultekin, GI., Gulay, O.Y., 
Kirmizibayrak, T., Giger, U., Frequency of dog erythrocyte antigen 1.1 in 4 
breeds native to different areas in Turkey, Vet Clin Pathol., 2011, 40(4), 518-
523. 

3. Feldman, B. F., Sink, Carolyn, Practical Transfusion Medicine For The Small 
Animal Practitioner, Ed.Teton Newmedia. Philadelphia, 2006. 

4. Ferreira, R.R., Gopegui, R.R., Matos, A.J., Frequency of dog erythrocyte 
antigen 1.1 expression in dogs from Portugal, Vet Clin Pathol., 2011, 40(2), 
198-201.  

5. Howard, A., Callan, Beth, Sweeney, M, Giger, U.: Transfusion practices and 
costs in dogs, Journal of American Veterinary Medical Association, 1992, 
201(11), 1697-701. 

6. Milczak, A., Abramowicz, B., Madany, J., Winiarczyk, D., Wrześniewska, K., 
Bochyńska, D., Sahinduran, S., Frequency of dea 1.1 antigen in german 
shepherds, 2016, 18, 3 (71), 221-224. 



LUCRĂRI ŞTIINŢIFICE MEDICINĂ VETERINARĂ VOL. LI(1), 2018, TIMIŞOARA 
 

57 
 

7. Ognean, L., Testing of Some Canine Blood Types in Transfusion Compatibility 
Assessment, Pakistan Veterinary Journal, 2014, 34 (1), 96-99. 

8. Ognean,  L., Moldovan, M., Cernea, C., Cernea, M., Value of Crossmatch 
Tests for Verifying the Compatibility in Dog Blood Transfusion therapy, Bulletin 
USAMV,.2009, 66 (1-2). 

9. Ognean, L., Investigarea sistemelor antigenice de grupa sanguină şi a 
compatibilităţii hemotrasfuzionale într-o populaţie canină din zona centrală a 
Transilvaniei, Rev.Rom.Med.Vet., 2010, 20 (1), 55-66.  

10. Owens, S., Oakley, D., Marryou, K., Transmission of visceral leishmaniasis 
through blood transfusions from infected English Foxhounds to anemic dogs, J 
Am Vet Med Assoc, 2001, 219, 1081-1088. 

11. Riond, B., Schuler, E., Rogg, E., Hofmann–Lehmann R., Lutz, H., 
Prevalence of dog erythrocyte antigen 1.1 in dogs in Switzerland evaluated with 
the gel column technique, Schweiz. Arch. Tierheilkd., 2011, 153, 369–374. 

12. Tocci, L.J., Ewing, P.J., Increasing patient safety in veterinary transfusion 
medicine: an overview of pretransfusion testing Journal of Veterinary 
Emergency and Critical Care, 2009, 19(1), 66-73. 

 



LUCRĂRI ŞTIINŢIFICE MEDICINĂ VETERINARĂ VOL. LI(1), 2018, TIMIŞOARA 

 

58 
 

 
TRANS ARTICULAR FIXATION OF HIP DISLOCATION IN DOGS 

 
M. MUSTE, I. PAPUC, R. LĂCĂTUȘ, R.C. PURDOIU, F. BETEG, A. MUSTE  

 
University of Agricultural Sciences and Veterinary Medicine, Faculty of Veterinary 

Medicine, 400372, Manastur street, no. 3-5, Cluj-Napoca, Romania 
E-mail: aurel_muste@yahoo.com  

 
Summary 

Research and our observations were followed up on a total of 19 dogs, clinical cases, of 
different race, gender and age, diagnosed with hip dislocation. In 18 cases dislocation was 
caused by traffic accidents and in one patient the injury was caused by falling. In our study, 
hip dislocation was diagnosed only unilateral. The direction of movement of the femoral 
head in our study were as follows; in 12 subjects (63%) was identify a craniodorsal 
displacement of the femoral head, 5 cases (26.31%) presented a caudodorsal dislocation 
and 2 cases (10.52%) had cranioventral dislocation. In 14 cases, surgery was performed 
between 12-20 hours from the accident and in 5 cases surgery was performed after 72 
hours. Trans articular fixation was carried out by using the cortical screw and Steinmann 
pins. Cortical screw was inserted following two procedures; in 7 cases the cortical screw 
was inserted from fovea capitis toward the bone wall of greater trochanter, repositioning and 
run through the conduct of the ischium, this corresponding to open surgery procedure; in 6 
dogs the screw has been introduced by tunneling with the appropriate drill bit (1.6 to 3.5 
mm) depending on the dog size, through the greater trochanter, femoral neck and through 
the fovea capitis and insert in the ischium through the cavity of acetabular fossa. We have 
achieved good results for cortex screw through open surgery procedure. The method of 
using the Steinmann pin was unsatisfactory because in 4 subjects, after a period of 6 to 8 
months, we found an abnormal mobility.  
Keywords: dislocation of the hip, stabilizing, repositioning, dogs 

 
Dislocation of the hip is a disease entity in which the breaking of normal 

and natural components of the hip (round ligament, joint capsule) is followed by the 
movement of the femoral head in the cavity. The causes are varied, the most 
important being the traumas caused by road accidents, data configured by other 
authors like Whitelock R., (2010); McLanghlin R.M., (1995), which mentions an 
incidence of 85%, Trostel C.T., (2000) stipulates other causes including severe 
dysplasia of the hip, severe trauma. Repositioning the dislocation is more difficult 
after 3-5 days, view shared by authors such as Evers P, (1997); McLaughlin RM 
(1995). 

The reduction and stabilization surgery is much higher (approximately 
85%) than for reduction and stabilization through closed process (1, 7). 

Repositioning and stabilization, are done through numerous known 
processes such as: capsuloraphy (9), capsular prosthesis, transposition of the 
great trochanter, transarticular fixing, toggle rod stabilizing (5, 12), stabilization with 
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the help of the fascia lata, iliofemoral transarticular suture, sacrotuberal ligament 
rearrangement using triple pelvic osteotomy (4) the total hip artoplastia, and 
combinations (11) or using gluteal muscle tendon (8). 

The variety of methods, unparalleled diversity of races, severity of injuries, 
complications and injuries initiative, individual characteristics in postoperative 
response consecutive implementing a process gives very different results. In this 
context, we wanted to approach hip stabilization using transarticular pinning. 

 
Material and method 

 
Observations and our study were conducted over a period of five years 

from 2011 to 2016 on a casuistry consists of 19 dogs, of different race, gender and 
age, diagnosed with hip dislocation. In 18 cases dislocation was caused by traffic 
accidents and in one patient the injury was caused by falling. In our study, hip 
dislocation was diagnosed only unilateral. Surgery was performed within 12-20-72 
hours post traumatic as shown and recording in consultation and treatment setting. 
The direction of movement of the femoral head in our study were as follows; in 12 
subjects (63%) was identify a craniodorsal displacement of the femoral head, 5 
cases (26.31%) presented a caudodorsal dislocation and 2 cases (10.52%) had 
cranioventral dislocation. In 14 cases surgery was performed in 12 to 20 hours and 
in 5 cases the intervention was performed in 72 hours. 

In or cases reducing and stabilizing was carried out by transarticular 
pinning, method assess differently according to the different authors. 

Anesthesia was induced by injection of atropine sulphate (Nycomed R 
Nicomed Austria GmbH. Linez, Austria) (0.04 mg / kg im) and diazepam 
(DiazepamR, Terapia Cluj-Napoca, Romania) (0.2 mg / kg intramuscularly), 
injection of Ketamine 10% (Ketamin R Protulab Pharma BV, Rdamsdonkszeer, the 
Neterlands) (3 mg / kg intramuscularly), and then they were intubated with 
Isoflurane 2% (Lunan Pharmaceuticol Group Corporation, Shandong, China) in the 
oxygen mixture. 

Local anesthesia was performed with lidocaine 2% solution with 
epinephrine 1: 100,000 (Septanest, Septodont, Quetigny, France). 

In this way, the patient lies on the operating table in the lateral position with 
the sprained member above. An assistant puts a small towel or rope in the inguinal 
area to prevent shrinkage and to secure the pelvis during remediation. 
Transarticular pinning procedure can be practiced in closed or open surgical 
procedure. In this sense, for any of the procedures, surgical management meets 
certain common surgical time, because depending on the procedure, at one point 
the technique differentiate. 

For the open technique, after preparation and sanitizing the place, a 
semicircular incision is carried out in the skin above coxo-femoral articulation, 
through subcutaneous connective tissue, and superficial, middle and deep gluteal 



LUCRĂRI ŞTIINŢIFICE MEDICINĂ VETERINARĂ VOL. LI(1), 2018, TIMIŞOARA 

 

60 
 

muscle. In cases with cranial-dorsal dislocation, I detached the femoral head of the 
sprained position by pulling the hock or stifle and external rotating the limb. The 
member was then pulled caudodistal to position the femoral head to the acetabular 
cavity. In cranioventral displacement, the femoral head has been manipulated into 
craniodorsal position and then fixed and stabilized by the method described above. 
For this procedure, the affected limb was fixed with one hand and with the other we 
have created a counter pressure on the pelvis. In this way, the femoral head was 
brought in lateral plane and craniodorsal in acetabular cavity. For caudoventral 
dislocation, I detached the femoral head from the obturator foramen by pulling on 
the member and pushing on the ischial tuberosity. In the small and medium sized 
dogs, detachment of the femoral head was performed by applying femur pressure 
in the ventral direction and introduction of a finger protected by the glove into the 
rectum. After highlighting the acetabular cavity, the soft tissue, round ligament, 
hematoma and remains on the femoral head is removed. On this occasion are 
evaluated destruction of the femoral head, the acetabular cavity and the joint 
capsule. 

Transarticular stabilization was carried out by using the cortex screw and 
Steinmann pin. The use of cortex screw has been tested in two ways in relation to 
the direction of luxation of the femoral head and the degree of tissue destruction. In 
subjects with craniodorsal luxation, with large displacement, with significant tearing 
and muscle rupture, we opted for open surgical procedure. This method was 
applied to a number of 7 subjects. In this way, after the isolation of the femoral 
head (Fig. 1), an appropriate diameter drill is directed to the fovea capitis (Fig. 2) 
through the femoral neck at the level of the third trochanter. 

 

  
 

Fig. 1. Isolation of the femoral head 
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Fig. 2. Tunelization of the head, neck and great trochanter of the femur 
 

From the large trochanter, through the hole created by the drill, insert 
cortex screw to the fovea capitis. The femoral head is properly positioned in the 
acetabular cavity with a slight abduction member after the screw is passed through 
the wall of the acetabular cavity in such a way that the end of the screw to 
penetrate the acetabular cavity wall together with all the coils in the pelvic channel 
(fig.3, fig. 4). 

 

 
 

Fig. 3. Inserting the cortex screw 
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Fig. 4. The correct possition of the screw 
 
The second method was tested on a total of 6 subjects out of 19 dogs, by 

closed intervening. In this way prepares the place of choice, makes the incision of 
the skin, subcutaneous connective tissue, muscle and do the tuneling using a 
suitable drill, from the side of the femur in the third trochanter. The drill is directed 
towards the fovea capitis and inserted through the femoral neck and head. Pull the 
drill and the tunnel created by the cortex screw is inserted by screwing. Member is 
properly positioned in the acetabular cavity in with a slight abduction, when the 
screw cavity of the acetabular fossa and inserted into the acetabular cavity in the 
medial wall of the pelvic canal. The Steinmann pin procedure is identical we can 
use or we can opt out of using the drill. Excess pin is removed from the compact 
bone of the greater trochanter to prevent sliding thereof in the direction of 
neighborhood media or tissue trauma. During surgical maneuvers, a nurse 
assesses penetration of stabilizing materials (rod and screw) in the wall of the 
medial acetabular cavity by rectal examination. 

 
Results and discussions 

 
Troubleshooting the hip dislocation through many therapeutic methods, 

each with advantages and disadvantages in postoperative evolution. The methods 
used in this paper, they are part of an attempt to find a methodology with enhanced 
efficacy in the context of more limited surgical maneuvers, less traumatic. 
Choosing the transarticular method have primarily immediate advantage in that it 
can call immediately after trauma or accident, surgical trauma is minimal, which 
promotes faster healing. Transarticular pinning can be use both in large dogs and 
small dogs, also in case of fracture of the femoral neck, in which we have less 
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possibilities of preserving the femoral head. The use of cortex screw for remedy of 
dislocation is justified by the fact that it is acting as a lever, stable in the horizontal 
plane, non-motile, able to withstand shocks of varying weights. In our cases 
referred to materials and methods, due to the craniodorsal displacement direction 
of the femur, in 3 subjects were recorded muscle destruction, and the end of the 
proximal epiphyseal has often been found subcutaneously. This prompted us to 
choose open surgical procedure to remove the organized hematoma to combat the 
inflammatory process, prevent infection, and to reconstruct anatomical plans. Open 
procedure, provides high reliability and greater accuracy in repositioning and 
stabilizing the joint components. The insertion of the screw can be easily made 
through trochanter cortex, and femoral neck and the femoral head through the wall 
of the ischium toward the pelvic canal. For safety penetration of the acetabular 
fossa, the leg sits in abduction which results in a better matching of the femoral 
head in the acetabular cavity. The cortex screw by having at one end a protruding 
part and on the front part of a number of coil, acts as a lever with good stability. 
Head movement which makes the joint in relation to the acetabular cavity 
(propulsion and retropropulsion), vertically, having an anteroposterior direction in 
conjunction with a small or medium size and weight of the animal, does not have 
inconvenience on medium or long term. 

In five cases when it was used the cortex screw stabilization were clinically 
monitored for 8-10 years without notice inconvenience or suffering or locomotor 
disorders. 

We must point out that the range of movement, speed and force was 
reduced by half in the first three months postsurgery. All subjects found restraint 
and cautious attitude to placing the leg down or lifting up of lying down, but these 
symptoms gradually disappear. Of the 13 dogs that was applied this method, three 
dogs were large or very large breeds. To these, we found that three years after 
surgery they rarely manifested slight lameness, slight functional disorders 
manifested by caution when decubitus was adopted. The use of cortex screw in 
closed surgical procedure is preferred in cases in which there is considerable 
tissue damage and deterioration, which coincides with a reduced, limited 
displacement. In this case the screw is inserted with relative ease, the difference 
being that need more attention and coordination for the member to be inserted in 
the acetabular fossa. The fact that the screw rod is smooth and suitable for the 
weight and size of the animal, it does not cause damage to complicate the 
favorable development of bone over time. Surgical trauma is minimal, the insertion 
accuracy can be checked easily by X-rays. Major requirement in this case is the 
correct seating of the femoral head in the cavity of the acetabular in such a way 
that the screw is inserted correctly in the fossa cavity of acetabulum and the thread 
to be fully inserted into the wall of the ischium or the pelvic channel in order not to 
produce lesions in the femoral head or acetabular cavity.  
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For using the Steinmann pin the principle and mode of action are the same 
in that they act as a horizontal support that evenly distributes the forces of gravity 
and the support points are distributed in a trajectory tensile that vary according to 
the size and weight of the dog, sufficient strength to stabilize the shaft. Immediately 
after insertion, at 14 days postoperative the dog state was good, without obvious 
complications. Gradually, I found in four subjects discomfort when walking, lying in 
alignment or lifting, turning and ascent, descent slope. These events we have seen 
in three of the subjects at 3.5 months postoperatively, and at one of the patients 
after five months. For radiological control of Steinmann pin I noticed movement in 
the median plane, something which justifies the unsatisfactory rating. I believe that 
this movement would not have been possible if cortex screw was used. No 
complications were noted postoperatively in patients. 

 
Conclusion 

 
Troubleshooting hip dislocation in dog by transarticular stabilization using 

cortex screw provide good results in small and medium size dogs. 
In large breeds transarticular stabilization results remain contradictory by 

lack of clear information about the circumstances which led to shortcomings 
manifested by locomotor disorders. 

In our study, the use of stem Steinmann was found to be unsatisfactory, 
mainly due to its mobilization in the media plan. 
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Summary 

The composition of goat milk along with its quality, differs between breeds and the 
geographical area. The nutritional qualities of the milk are numerous, being an essential 
everyday food for new born babies and adults alike. The purpose of the study is based on 
the comparative analysis of the physical-chemical parameters of goat milk, coming from two 
different breeds, Alpine (n=12) and Carpathian (n=12) which are clinically healthy, between 
two different time periods (June, July and August 2014) and the same months during the 
following year, 2015. We made use of a semi-automatic analyser in our research, an 
Ekomilk M (Milkana Kam 98-2A), which determines the following: fat, dry substance, protein, 
the freezing point, density and pH. The results obtained from the evaluation of the 
percentage concentration of the parameters analyzed in milk samples investigated showed 
no substantial variations between goats from the same breed, evident statistic differences 
being only between the two different breeds. This shows the superior level of capitalizing the 
pastures in central Transylvania by Alpine breeds, (the animals being cared in similar 
conditions) along with the superior quality of the milk coming from the Alpine breed, in 
comparison with the milk coming from the Carpathian breed. 
Keywords: goat milk, physical-chemical composition 
 

The composition of the Goat milk alongside with its quality differs between 
breeds and geographical settings. The nutritional qualities of the milk are various, 
this being a necessary food in the daily diet of new born babies or adults (7, 18, 
22), it is considered as being complete from the compositional point of view, having 
a balanced protein, fat, carbs, vitamins and mineral salts content (7, 11, 18), 
essential for numerous diets used for the prevention and treatment of certain 
human illnesses (6, 12). Hippocrates names the goat milk as being: “a miraculous 
liquid and a healing essence” differing itself from the cow milk through the higher 
quantity of vitamins (A, D, B, B6, B12) minerals, (phosphorus, magnesium, 
calcium, potassium, zinc, selenium) fat acids with high digestibility, but also 
essential amino acids (2, 5, 21). Goat milk can also be an ideal choice for people 
with allergies towards the proteins coming from cow milk, many of them tolerating 
goat milk much easier (4, 10). 

The quality of the milk as food, its therapeutic use for various metabolic 
illnesses, the use in dairy industry or derivatives with important nutritional value 
alongside with maintaining the product at optimal parameters for consummation, 
has always constituted and remain major objectives for consumers (11, 14, 22). 
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From a physical-chemical point of view, the investigations are based on the 
monitoring of the parameters represented of: fat, protein, non-fat dry substance, 
density, freeze point and pH, from which, fat and protein are the essential 
components of milk. The chemical composition of the goat milk resembles that of 
the cow milk, having less casein and more albumin present in the milk. Goat milk 
contains more fat, albumin and globulin than cow milk (5, 13). Carbs are found in 
the form of lactose, whose precursor is the circulating glucose. The level of glucose 
influences the quantity of produced milk, the quality and synthesis of the fat acids 
with short chain. The concentration of lactose is in correlation with the evolution of 
lactation for all the herbivorous, but decreases in the case of lack of carbohydrate 
intake, or in the case of infections from the mammary gland (17, 18, 19). 
 

Materials and methods 
 

The studies that were realised in this paper are focussed on the 
comparative analysis of the milk coming from two goat breeds, the French Alpine 
(n=12) and the Romanian Carpathian (n=12) from the North-West hills of 
Transylvania. This was made in order to evaluate the influential scale of the breed 
over the percentage of the compositional parameters from a physical-chemical 
point of view. A semiautomatic analyser, type Ekomilk M (Milkana Kam 98-2A) was 
used, which includes the determination of: fat, dry substance, protein, freeze point, 
density and pH, without the determination of the quantity of lactose. 

The analysis of the physical-chemical components from the studied milk 
was made during the following period: June-July-August 2014, with monthly 
individual samples being taken from the raw milk coming from the two breeds that 
were taken into study, and in the following year, the process was remade during 
the same period of time (June-July-August 2015), the same experimental lots being 
used. 

The milk samples were taken under aseptic conditions, the animals being 
clinically healthy and coming from the same micro-farm where they had similar 
living conditions and food, they weighed almost the same between the same 
breed, but had different age and different lactation. Their food came almost entirely 
from pasture during spring, summer and autumn and from fibrous feed (hay, corn 
cobs, roots and succulent) during the winter. Milking was made manually, by two 
people who respected the milking hygienic methods. These were grouped in two 
distinctive lots, lot I, made up of indigenous goats belonging to the Carpathian 
breed and lot II, made up of goats belonging to the Alpine breed. 
 

Results and discussions 
 

Following the data together with the statistic calculations made upon the 
physical-chemical components of the goat milk coming from the two breeds, the 
following results were indicated to us from the 2014 determinations, in comparison 
with the determinations from the year 2015. In this way, the first analysed 
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parameters were the protein and the fat, these being considered the most 
important biochemical components with a significant nutritional value. (Tab. 1, 2). 
 

Table 1 
Values obtained from the statistical analyse of proteins (%) of milk from both 

breeds between the years 2014-2015 
 

Statistical parameters 
analyzed of protein 
milk (n=12C/ n=12A) 

June  July  August  June  July  August  

Year 2014 Year 2015 

Carpathian breed

Annual/ Average 4.062% 4.067% 
Mean 4.060 4.063 4.065 4.067 4.063 4.073 

St.Dev 0.02256 0.02927 0.03000 0.02674 0.02527 0.03467 

Alpine breed 

Annual/ Average 4.00% 3.98% 
Mean 3.989 3.998 4.014 4.028 3.976 3.943 

St.Dev 0.2138 0.1238 0.1565 0.2482 0.1245 0.2800 

 
In this way, the value of the medium protein registered from the milk 

obtained by the investigations made during June 2014, lot I was 4.060± 0.0225% 
(the individual data balancing between 4.030 – 4.090%, with a reliable interval of 
95% between 4.046-4.074%), in comparison with the values obtained from lot II 
which had medium values of 3.989±0.213%, its minimum being 3.55 and the 
maximum being 4.40%, associated with a reliable interval 95% of 3.85-4.12%.  

For June 2015, the value of the medium protein from the investigated milk 
belonging to the Alpine breed was 4.028±0.248 (individual data balancing between 
the interval 3.48-4.60 %, with a reliable interval of 95% between 3.871-4.186%), in 
comparison with the values obtained from the analyzed Alpine milk which were 
4.067±0.0267%, with a minimum of 4.020-4.110%, associated with a reliable 
interval 95% between 4.050-4.084%. Here, we can observe a difference of 0.03% 
between the two lots, in favor of the Carpathian breed, without statistic importance 
(Tab.8). For July 2014, the medium value of the protein for the Carpathian was 
4.063±0.0292 and 3.998±0.1238 for Alpines.  During the same time period, in 2015 
the medium for the first lot was 4.063±0.0252 in comparison with the second lot 
were we had 3.976±0.1245. In August 2014 the medium of the protein for the 
Carpathian was 4.073±0.03467 and 3.943±0.280. Following the calculations for the 
medium protein value, we can observe a difference of 0.07% in favor of the first lot, 
without statistic importance. 

There were no statistic differences at the statistic analyze of this 
parameter, the “p” indicator having a >0.05 value (calculated through the t-Student 
pair test).  
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The next analyzed parameter coming from the milk of the two breeds was 
the fat, its values being represented in a percentage way in table 2. 
 

Table 2 
The values obtained from the statistic analyse of the fat (%) coming from the 

milf belonging to both breeds during the period 2014-2015 
 

Statistical parameters 
analyzed of fat milk 
(n=12C/ n=12A) 

June  July  August June  July  August  

Year 2014 Year 2015 

Carpathian breed 

 Annual/Average 4.63% 4.67% 
 Mean 4.643 4.593 4.666 4.696 4.636 4.696 
 St.Dev 0.3137 0.3115 0.3417 0.2789 0.3200 0.2926 

Alpine breed 

Annual/Average 6.28% 6.27% 
 Mean 6.275 6.391 6.188 6.313 6.279 6.228 
 St.Dev 0.5290 0.4915 0.5156 0.5005 0.4389 0.5004 

 
Therefore, the percentage of fat coming from all of the 12 individual milk 

probes from the Alpine goats (lot II) was higher than the one coming from the 
Carpathian breed (lot I). 

The medium June fat value coming from the milk obtained at the 
investigations made during the year 2014, for the Alpine breed was 6.275± 
0.5290% (the individual data balancing between 5.460- 7.220%,  with a reliable 
interval of 95% between 5.939 - 6.611%), in comparison with the obtained values 
from analyzing the Carpathian breed`s milk, which had medium values of 
4.64±0,31 %, with a minimum of 4,20 and a maximum of 5.01% associated with a 
reliable interval 95% of 4.44-4.84%.  

For the June month of 2015, the medium fat value coming from the 
analyzed Alpine milk was 6.313±0.5005 (individual data balancing between the 
5.450-7.200% laps, with a reliable interval between 5.995-6.630%), in comparison 
with the obtained values from analyzing the Carpathian milk which was 
4.593±0.3115. In the following year, during the same months, the medium was 
4.636±0.3200 for Carpathians and 6.313± 0.5005 for Alpine. 

From a statistic point of view, the analyze of the obtained values for the 
milk fat showed extremely significant differences between the harvestings made 
during the three months belonging to the two experimental years. Significant 
differences were revealed from the statistic analyze, the “p” indicator having a < 
0.0001 value (calculated through the t-Student pair test). The p<0.05 values were 
considered statistically significant. The statistic processing and theanalyze of the 
obtained data were made with the help of the GraphPad InStat and OriginPro 9.1 
soft for statistic.  
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The next analyzed parameter from the milk coming from both breeds, was 
for the dry substance (%) which indicates the following results showed in table 3. 

 
Table 3 

Values obtained from the statistic analyse of the dry Substance (%) coming 
from the milk of both breeds, during the period 2014-2015 

 
Statistical 
parameters 
analyzed of solids 
milk (n=12C/ 
n=12A) 

June  July August June  July  August  

Year 2014 Year 2015 

Carpathian breed 

Annual/Average 9.98% 9.98% 
Mean 9.979 9.986 9.986 9.978 9.988 9.986 

St./ St.Dev 0.02151 0.009003 0.01165 0.02094 0.009653 0.01165 

Alpine breed 

Annual/Average 10.027% 10.026% 
Mean 10.026 10.028 10.028 10.020 10.025 10.034 

St.Dev 0.01084 0.01115 0.01055 0.006030 0.01000 0.01165 

 
Therefore, the medium dry Substance value registered from the obtained 

milk that was investigated during the year 2014, for the Carpathian breed was 
9.98±0.0217 % (individual data balancing, with a reliable interval of 95% between 
9.965-9.993%), in comparison with the analyzed milk coming from the Alpine 
breed, which had medium values of 10.027±0.010%, associated with a reliable 
interval 95% of 10.019-10.033%. 

In 2015, the medium percentage of the dry Substance, for the Carpathian 
breed was 9.98±0.02094 % (individual data balancing, with a reliable interval 95% 
between 9.964-9.991%), in comparison with the obtained values from the analyze 
of the Alpine Breed`s milk which had medium values of 10.026±0.0060%, with a 
minimum of 10.01 and a maximum of 10.05% associated with a reliable interval 
95% of 10.016-10.024%. The statistical analyze of this parameter has revealed 
significant statistic differences during the studied period, between the two lots. So, 
the “p” indicator has a <0.001 value, calculated through the t-Student pair test.  

The next analyzed parameter was Density, which is given by the ratio 
between the mass and volume of the milk and is influenced by the alimentation of 
the animals, the dry substance, quantity of fat, infections of the udder and the 
chemical composition of milk. The obtained data are represented in table 4. 

The medium registered density from the investigations that were made 
during the year 2014, for the Carpathian breed, was of 30.9 g/L ±0.028 (individual 
data balancing, with a reliable interval of 95% between 30.890-30.927g/L), in 
comparison with the values obtained from the analyze of the Alpine breed`s milk 
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which had medium values of 31.1 g/L±0.010, associated with a reliable interval 
95% of 30.881-31.624 g/L. For the year 2015 the medium of the density was 30.5 
g/L±0.296 for the Carpathian (individual data balancing, with a reliable interval 95% 
between 30.576 and 30.958 g/L), in comparison with the obtained values from the 
Alpine milk which had medium values of 31.4g/L±0.048, associated with a reliable 
interval 95% between 31.15g/L and 31.80g/L. The statistic analyze of this 
parameter relives very significant statistic differences, especially for the year 2015, 
between the two lots, with higher values for Alpine. Therefore, the “p” indicator has 
a <0.001 value calculated through the t-Student pair test. This can be explained 
through the correlation of the medium values expressed with fat. 
 

Table 4 
Values obtained from the statistic analyse of milk density coming from both 

goat breeds during the period 2014-2015 
 

Statistical parameters 
analyzed of density 
milk (n=12C/ n=12A) 

June  July August  June  July  August  

Year 2014 Year 2015 

Carpathian breed

Annual/Average 30.9 g/L 30.5 g/L 

Mean 30.908 30.908 30.908 30.867 30.358 30.275 

St.Dev 0.02887 0.02887 0.02887 0.4579 0.2968 0.1357 

Alpine breed 

Annual/Average 31.1 g/L 31.4 g/L 

Mean 31.253 31.217 30.909 31.443 31.467 31.484 

St.Dev 0.5846 0.4877 0.03175 0.4553 0.5015 0.4979 

 
The overview of the comparative analysis of the obtained data from the 

testing of the physical-chemical parameters (fat, protein, SU, density) of the raw 
milk coming from the two breeds of goats, evolved differently between the two lots 
during the analyzed period. The freeze point and the pH had identical values 
between goats from the same breed, without statistical importance. 

The Carpathian Goats are still rustic, with relatively reduced milk 
production, but extremely resistant to the harsh living conditions (21). Until the year 
2009, they represented 90% with approximation of the goats from our country (23). 
The French Alpine is a ameliorated breed, well developed, with a strong body and 
a good efficiency in the production of milk and baby goats (13, 23) having a 
superior nutritive quality from the perspective of the quantity and quality of the 
percentage in fat and protein, as opposed to the indigenous breed (13). The 
compositional quality of the milk as a prime material, represents in the end, the 
most important condition for assuring the quality of any dairy (15, 17, 20). We also 
know that there is a big diversity of factors which influence the quality and the 
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composition of milk (8, 9, 16) and from these we name the climate factors and the 
race which have a major impact on the productive performance of the milk-
producing animals, from a quantity and quality point of view (1, 3, 4), which in the 
case of the mountain pasture, assures a superior capitalization through the 
production of prime material in the milk industry and the derived products (10). 

 
Conclusions 

 
The analyzed physical-chemical parameters were almost identical, with 

small variations and their value stayed almost constant in the same period of time 
for this breed, both in 2014 and 2015. Statistical differences were registered 
between the two breeds. The density of the milk coming from the Alpine was of 
31.4g/L in comparison with the milk coming from the Carpathian breed which was 
30.5g/L, this explaining the higher fat percentage in the Alpine breed`s milk. The 
overall analyze of the results obtained at the evaluation of the most important 
parameters concentration (fat and protein) of milk from the investigated samples, 
shows a superior level of pasture capitalization from the central zone of 
Transylvania (the animals being kept in identical conditions) and also, the superior 
quality of milk coming from the Alpine breed in comparison with the Carpathian 
breed. The animals can be successfully raised by many farmers, having a higher 
level of milk production and obviously, with a higher nutritive quality, from the fat 
percentage point of view, as opposed to the Carpathian breed. Further studies are 
still required in this domain, for the usage of goat milk as therapy in different 
metabolic illnesses, with an important nutritive value and maintaining it at optimal 
parameters for consummation. 
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Summary 
 
It is known that Bettas fish (Siamese fighting fish) tolerate more less aquarium conditions 
comparatively with other fish species but they need lage space and certain water quality 
otherwise are affected to various diseases, including several types of fungus. 
One of these fungi belong to the genera Saprolegnia . This fungal infection looks like whitish 
cottony growth but because it may pick up colors from debris, could have other colors.  
The researches were done to isolate and identify the zoospores of Saprolegnia in Betta fish. 
Keywords: Saprolegnia, Betta fish 
 

Species of the family Saprolegniaceae affect internal organs and deeper 
tissues of fish or its eggs. Symptoms include light gray, cottony growths on the 
skin, fins, gills, and eyes (1). 

In fish, Saprolegnia parasitica (or other species) is typically a secondary 
invader of tissues damaged by trauma and infectious disease. The poor 
environmental conditions greatly contribute to the development of infection with this 
fungus. Conditions that suppress the fish’s normal immune response also can 
render fish more susceptible to fungal infections. The presence of Saprolegnia 
infections on fish is noted by a white to off-white, cottony growth. This growth 
consists of a mass of hyphal filaments. This mass holds the sporangia that contain 
flagellated zoospores that are released and can infect other fish. Unless control 
measures are taken, the infection will expand in all fish. This mass of hyphal may 
cover the entire surface of the fish or every egg in the incubator (1, 2). 
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Materials and methods 
 
From the Betta fish brought to the microbiology laboratory samples of body 

injuries were collected (fig. 1).  

 
 

Fig. 1. Betta fishwith gray cottony growth 
 

The samples were examined using aniline cotton blue stain and the 
microscope with objective of 10x.  

Also, sample were inoculated a peptone-glucose agar (PGA) medium (7). 
For sporulation was used the protocol described by DieÂguez-Uribeondo et al. (2). 
Mycelia from colonies obtained on solid peptone-glucose agar (PGA) was 
introduce in peptone glucose liquid media (PG-l) and incubated for 48 hours at 20 
°C. The sporulation was induced by washing the mycelia with autoclaved tap water 
three times and then incubated for 15 hours at 20°C to allow release of the 
zoospore (7). 
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Results and disscutions 
 

Using direct examination of sample and culture was observed zoospores 
(fig 2), some of them bearing little elongations. 

 

 
These are known as hairs or spines and are used for attachment process 

and subsequent infection (fig. 3). 
 

 
Fig. 3. Zoospore with hairs 

 
In Saprolegnia sporulation takes place by biflagellate zoospores which are 

produced in long, and cylindrical zoosporangia. Saprolegnia is producing two types 
of zoospores (primary and secondary) in succession. Such species are called 
dimorphic. The successive production of two different types of zoospores by a 
single fungal organism is termed diplanetism. Sexual reproduction consists in 

 
 

Fig. 2. Zoospores of Saprolegnia 
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forming oogonia by gametangial contact. The oogonium is generally more or less a 
spherical structure with a thick wall.  

Asexual reproduction takes place by vegetative methods (fragmentation 
and sporulation). 

There are some studies on hairs presented by Saprolegnia spp. These were 
focused on their morphology and structure and cyst coat ornamentation (3, 4).  

Theses hooked hairs seem to be unique to the genus Saprolegnia, and 
were described for the first time by Manton et al. (5). Few years later Meier 
reported that S. parasitica had long bundles of these hooked hairs (6). 
 

Conclusions 
 

Saprolegnia can be diagnosed in a specialized laboratory. 
In aquarium fish saprolegnia infection is neglected and treated without 

discernment. 
Saprolegnia infection can causes economical losses both in aquarium fish 

production and salmon farms. 
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Summary 

Increased advanced glycation end products and kynurenine levels were described in 
diabetes mellitus. However, no data has been reported about the simultaneous 
determination of advanced glycation end products and kynurenine’ contribution to total 
fluorescence of urine in animals with diabetes mellitus. The aim of this research was to 
determine the advanced glycation end products, kynurenine’ contribution and their ratio in 
urine samples of diabetic rats before and after the insulin administration compared to 
healthy controls and to assess their relationship with blood glucose. The fluorophores 
advanced glycation end products (370/435nm) and kynurenine (370/490nm) have been 
evaluated after the spectral deconvolution of fifteen urine samples (n=15) obtained from 
streptozotocin−induced diabetic rats before and after insulin administration, and in ten 
control rats (n=10). We found significantly higher advanced glycation end products 
contributions (p˂0.001), kynurenine contributions (p˂0.001) and advanced glycation end 
products to kynurenine ratio (p˂0.001) in urine samples of streptozotocin−induced diabetic 
group compared to controls. The contributions of both studied fluorophores and their ratio 
were significantly and positively associated with blood glucose levels (p<0.05). These 
variations in the contribution of AGEs and KYN to the total fluorescence of urine in both 
healthy and diabetic rats had proven helpful in monitoring urinary AGEs and KYN excretion. 
Keywords: advanced glycation end products; kynurenine; fluorescence spectroscopy; 
diabetes mellitus; metabolism 
 

Diabetes mellitus is a major clinical problem which causes human and 
animal suffering and enormous economic costs. Therefore, the use of non-
invasive, rapid and inexpensive methods in order to determine new biomarkers for 
its prevention and monitoring remains a primary goal of diabetes mellitus research. 
In the recent years, the attention has been focused on the fluorescence 
spectroscopy assessment of advanced glycation end products (AGEs) and 
tryptophan (TRP) related metabolites in biological fluids and tissues of diabetic 
patients (1, 2, 3, 4). Diabetes mellitus patients display higher circulating AGEs (1, 
2, 5) and KYN levels (3) compared to healthy controls. Since urine might reflect 
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more accurate than blood the changes in physiological and pathological body’ 
processes (6), it is of interest to investigate the contributions of AGEs and KYN to 
total urine fluorescence. To the best of our knowledge, no data has been reported 
on simultaneous investigation of AGEs and KYN contributions to total urine 
fluorescence and about their ratio in healthy and diabetic humans and animals. 
AGEs are heterogeneous molecules produced through non-enzymatic reaction of 
sugars with protein side chains, lipids or nucleic acids (7). The AGEs evaluation is 
extremely important having in view they are implicated in the pathogenesis of 
diabetes mellitus and its complications by binding to cellular specific receptors and 
therefore promoting cellular dysfunction (8, 9). High AGE level can be kept by 
several factors, including: persistent hyperglycemia, oxidative stress and 
decreased renal clearance (1, 10). Previous studies described a correlation 
between AGEs and glucose, suggesting that AGEs may form at a higher rate in 
hyperglycemic conditions (8). However, the question whether hyperglycaemia is 
mandatory or it is a sufficient but not necessary condition for AGEs formation 
remains still open.  

The fluorescent biomolecule kynurenine (KYN) is the major intermediate 
product of TRP metabolism and it has been associated with diabetes mellitus 
through the up-regulation of TRP-KYN metabolic pathway which determines the 
alteration of insulin biosynthesis and secretion (3, 11, 12, 13). Previous 
researchers showed that serum TRP decreased faster in streptozotocin−induced 
diabetic rats compared to healthy controls after TRP load, suggesting an increase 
in KYN levels (14). Therefore, it is worth investigating the relationship between the 
contribution of KYN to total fluorescence of urine and the blood glucose levels 
before and after insulin administration.  Moreover, in order to better analyze the 
relationship between urinary AGEs and KYN and also between this compounds 
and blood glucose levels before and after insulin administration we calculated the 
AGEs to KYN ratio.  

In our study we investigated in an animal model (i) the contributions of AGEs 
and KYN to total urine fluorescence of both healthy and diabetic rats, before and 
after insulin administration, (ii) the intrinsic AGEs to KYN ratio derived from these 
two primary endogenous fluorophores and (iii) the correlation between AGEs, KYN 
and the AGEs to KYN ratio, and blood glucose levels. 

 
Materials and methods 

 
Experimental animals. Ten Albino Wistar male rats (8 middle-aged rats and 

2 younger) with a body weight ranging between 250 and 300 g were used for this 
study. The animals were housed in standard housing cages at 22 ºC in a 12 h/12 h 
light/dark cycle. All rats had free access to good-quality food (Mazuri Rat and 
Mouse Diet, USA) and fresh, clean water during the experiment. 

Study design. The same animals were used during the first and the 
second part of the study. During the first part of the experiment the rats were 
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considered as the healthy control group; in the second part diabetes was induced 
with streptozotocin and the rats were considered as the experimental group. 
Glycemia was determined to every healthy rats before their settlement in 
metabolism cages. Urine samples were collected in the first five days of the 
experiment from the healthy rats (U) and in the next day they have been injected 
with streptozotocin. One day after diabetes diagnosis, we collected two urine 
samples (U0) and the following urine samples (U1-3, U4-6) were collected after the 
administration of 2 UI insulin glargine / 300 g (in a single dose). 

The protocol used in this experiment was in accordance with the Guide for 
the Care and Use of Laboratory Animals (Department of Health Education, and 
Welfare, National Institute of Health, 1996), and was approved by the local Ethical 
Committee of University of Agricultural Sciences and Veterinary Medicine in Cluj-
Napoca, Romania. 

Sample collection. In the first part of the experiment, individual rats 
belonging to control group were placed in metabolism cages over a 24 hours 
period and urine was collected (U). The urine samples of healthy rats showed no 
abnormal physical properties, such as: colour, transparency, consistency, odor or 
density. During the second part, urine samples were collected from diabetes-
induced rats at days 0 (U0, n=2) (before the administration of insulin), 1, 2, 3 (U1-3, 

n=6), 4, 5, 6 (U4-6, n=7)  (after the administration of insulin) using the same 
procedure. A quantity of 2 ml whole uncentrifuged urine from the 24-hour urine 
sample was used for measuring fluorescence. The samples from the first part of 
the experiment served as controls for the AGEs and KYN fluorescence analysis.  

Induction of diabetes. A single intraperitoneal injection of streptozotocin 
(Sigma, Aldrich) at the dose of 60 mg/kg body weight was used to induce type 1 
diabetes in rats belonging to control group (15). Rats with blood glucose level 
between 300 and 550 mg/dl were considered as diabetes-induced rats (16)  

AGEs and KYN fluorescence measurements. Fluorescent emission 
spectra of urine samples were measured with a FP-8200 spectrofluorometer. The 
measurements were made at room temperature in 1 cm quartz cell and the spectra 
were recorded in a region from 400 to 540 nm. In order to compare and evaluate 
the contribution of AGEs and KYN to different urine samples, the excitation 
wavelength was set to 370 nm and the emission maximum was measured at  ~ 
440 nm (AGEs) respectively (1, 2), ~ 480 nm (KYN) (4, 17, 18,19, 20, 21).  

The wavelength accuracy was ± 2nm. The data collected were analysed 
using Origin Pro version 8.1 software. Curve fitting of the fluorescence spectra 
were performed using the Gaussian deconvolution algorithm of the peak analyzer 
option. We used a combination of four Gaussian bands, whose peak position and 
full width at half-maximum were fixed, whereas the intensity was allowed to vary in 
order to match the line shape of the experimental spectra. We calculated the 
relative contributions of AGEs and KYN to total fluorescence by using the integral 
of band areas derived from the Gaussian spectra deconvolution (Figure 1) (22). 
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Statistical analysis. Data analyses were performed using R 2.15.1 for 
Windows. The Kolmogorov–Smirnov test was used to evaluate the variables’ 
normal distribution. Continuous data were expressed as means +/− standard 
deviation when normally distributed; not normally distributed data were expressed 
as median and interquartile range. The Mann–Whitney test was used for group 
comparisons. Correlation analyses between variables were evaluated using the 
non-parametric Spearman coefficient. Graphs were represented using Origin Pro 
version 8.1 for Windows. A p value <0.05 was considered statistically significant. 

Fig. 1. Example of curve−fitting deconvolution of the urine fluorescence spectrum 
of an streptozotocin−induced diabetic rats. The Gaussian band constituents in 1 

(AGEs, advanced glycation end products) and 2 (KYN, kynurenine) spectral 
regions are shown, together with the experimental spectrum obtained by 

spectrofluorimetric analysis 
 

Results and discussions 
 

The AGEs and KYN’s contribution to the total urine fluorescence 
Figure 2 shows the endogenous fluorophores AGEs and KYN’s contribution 

to the total urine fluorescence of both healthy and diabetic rats. 
AGEs and KYN’s contribution to the total urine fluorescence and AGEs to 

KYN ratio were significantly higher in the streptozotocin-induced diabetic rats group 
(U0-6) compared to the control group (U) (p ˂0.001, Table 1). AGEs’s contribution 
was lower than KYN’s contribution in the control group, resulting in a subunitary 
AGEs to KYN ratio. Conversely, AGEs’s contribution was higher than KYN’s 
contribution in the diabetic rats, resulting in a supraunitary AGEs to KYN ratio. 

As shown in figure 2b and in table 1, AGEs and KYN’s contribution to the 
total urine fluorescence varied in different urine samples from diabetic rats. A 
marked increase of both urinary fluorophores occurred in day 0 (U0), before insulin 
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administration. After the administration of insulin, the contributions of AGEs and 
KYN to the total fluorescence of urine decreased from day 1 to day 3 (U1-3) and 
then increased to levels close to those of diabetic rats before insulin administration 
from day 4 to day 6 (U4-6). Also, the AGE to KYN ratio was significantly higher in 
U4-6 compared to U1-3. Compared to controls, diabetic rats had significantly higher 
levels of AGEs, KYN and AGEs to KYN ratio at all time points (Table 2).  

Blood glucose levels were significantly higher in diabetic rats compared to 
healthy controls (104.4±4.6 mg/dl vs. 367.7±110.2 mg/dl; p<0.001).   
 

Fig. 2 Fluorescence emission spectra of advanced glycation end products – AGEs 
(emission at 435 nm) and kynurenine – KYN (emission at 490 nm) in healthy rats’ 
urine samples (a) and in diabetic rats’ urine samples (b) after excitation at 370 nm. 

The fluorescence emission spectra of advanced glycation end products and 
kynurenine in healthy and diabetic rats’ urine samples were recorded in a region 

from 400 nm to 540 nm; U0 - Urine samples from diabetic rats before insulin 
administration, day 0 (n=2); U1-3 - Urine samples from diabetic rats after insulin 

administration, day 1 to day 3 (n=7); U4-6 - Urine samples from diabetic rats after 
insulin administration, day 4 to day 6 (n=6) 
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Table 1 
The contribution of advanced glycation end products – AGEs and 

kynurenine – KYN to the total fluorescence of urine samples, and AGEs to 
KYN ratio in nondiabetic and in streptozotocin induced diabetic rats 

Parameters AGEs KYN AGEs to KYN ratio 
U 3850 (987-4128) 4938 (1380-6025) 0.72±0.08 
U0 382238±49076* 115806±36786* 3.54(2.45−4.64)* 

U1-3 24544 (12566-37908)* 18538 (8970-26292)* 1.20±0.39* 
U4-6 235288±50949*# 102641±16901*# 2.27±0.54*# 
U0-6 160164 (24544-250444)* 79152 (18538-112792)* 1.92±1.01* 

AGEs, advanced glycation end products; KYN, kynurenine 
U: Urine sample from nondiabetic rats (n=10) 
U0: Urine sample from diabetic rats before insulin administration, day 0 (n=2) 
U1-3: Urine sample from diabetic rats after insulin administration, day 1 to 3 (n=7) 
U4-6: Urine sample from diabetic rats after insulin administration, day 4 to 6 (n=6) 
U0-6: All urine sample from diabetic rats, day 0 to 6 (n=15) 
Values are means+/− standard deviation, median and interquartile range 
*p˂0.05, U vs.U0, U1-3, U4-6, U0-6 

#p˂0.05, U1-3 vs.U4-6 
 
AGEs, KYN and the AGEs to KYN ratio: correlations  
AGEs (r=0.76 (95% CI 0.42 to 0.90); p<0.001) and KYN (r=0.76 (95% CI 

0.51 to 0.88); p<0.001) contribution to total fluorescence of urine were significantly 
and positively associated with the blood glucose levels. Also, the AGEs to KYN 
ratio was significantly associated with the blood glucose levels (r=0.70 (95% CI 
0.44 to 0.83); p=0.001). 

For the first time in the literature, we were able to show by a rapid and highly 
specific technique the fact that in healthy rats the AGEs’s contribution to the total 
fluorescence of urine were lower than KYN’s contribution with a subunitary AGEs 
to KYN ratio; by contrary, streptozotocin−induced diabetes rats presented higher 
urinary contribution of AGEs than KYN with a supraunitary AGEs to KYN ratio. 
These results suggest an enhanced urinary excretion of AGEs and a decreased of 
KYN in streptozotocin-induced diabetic rats, while in healthy rats the urinary 
excretion of AGEs was decreased compared to KYN excretion which was 
increased. We have also showed that the urinary AGEs to KYN ratio was 
significantly higher in diabetic rats compared to healthy controls. Our results are in 
line with those from previous studies assessing biological fluids levels of AGEs and 
KYN in humans (2, 3, 7, 23) and animal models (5, 24, 25) and which showed that 
the levels of these metabolites were significantly higher in diabetic compared to 
non-diabetic subjects. Despite these authors’ studies, we simultaneously evaluated 
by fluorescence spectroscopy the levels of AGEs and KYN and showed that the 
nature of the spectra of urine samples of streptozotocin-induced diabetic rats 
differs of those of non diabetic rats. Therefore, as we already mentioned, the 
measured AGEs to KYN ratio is an important element that can make all the 
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difference between non-diabetic and diabetic rats concerning AGEs and KYN 
excretion. 

We observed that the urinary AGEs to KYN ratio was directly related to 
insulin administration in diabetic rats. Therefore, the studied ratio decreased 
significantly in diabetic rats in the first three days after the administration of a single 
dose of insulin, but it was still significantly higher than in healthy rats. From day 4 to 
day 6 after the administration of insulin, the ratio increased, in order to reach 
almost similar levels to those of diabetic rats before insulin administration. Previous 
researches reported that both insulin and glycemic control may influence the 
contribution of AGEs to urine fluorescence. It has been described that insulin is a 
strong quenchers of intrinsic fluorescence due to the presence of native disulfide 
bonds in its composition (26). Evidence of a possible link between AGEs 
fluorescence intensity and glycemia comes from the study by Ahmed and 
Thornalley (7). These authors showed that intensive glycemic control suppresses 
the AGEs formation. Also, the urinary pentosidine, a member of AGEs class, were 
not significantly decreased by the therapy with insulin (27). Based on these, we can 
hypothesize that in our experiment the glycemic control, rather than insulin therapy 
was the main contributor to the variations of AGEs and AGEs to KYN ratio. Our 
results also concur with the findings of Md Isa et al. who declared that factors such 
as glycaemic control and insulin treatment had no effect on decreased AGEs’ 
levels (28). 

Furthermore, we observed a significant positive correlation between the 
urinary AGEs to KYN ratio, their individual contribution to the total fluorescence of 
urine and the blood glucose levels. Although our results showed that 
hyperglycemia appears to play a principal role in AGEs formation, its contribution 
could be primary or secondary in nature. Our evidence when combined with 
evidences from another study support a primary effect (29); however, we did not 
construct a urinary or serum profile to identify compounds that might have been up-
regulated by increased glucose concentration. Therefore, we cannot ignore the 
possibility that hyperglycemia acts in combination with another variable to promote 
AGEs formation or that hyperglycemia induces oxidative and carbonyl stress that 
itself is an active agent in enhanced AGEs production (10, 30, 31, 32, 33).  

We also observed a strong correlation between KYN and hyperglycemia. 
This finding is supported by the observation of Oxenkrug who reported that KYN 
was responsible for the elevated glucose levels in diabetic patients due to the 
inactivation of insulin secretion (3). The mechanism which gives rise to this 
phenomenon is represented by the up-regulation of TRP-KYN metabolic pathway 
and consequently the formation of xanthurenic acid. The xanthurenic acid might 
contribute to the formation of chelate complexes with insulin and to the induction of 
pathological apoptosis of pancreatic beta cells (13, 34,). Moreover, it has been 
described that the diabetogenic effects of KYN and its metabolites were achieved 
by the inhibition of pro-insulin synthesis in isolated rat pancreatic islets (35). In our 
recent study we demonstrated that the urine metabolism of TRP is enhanced in 
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diabetic compared to non-diabetic rats (36). Therefore, after performing an 
excitation wavelength of 280 nm (an excitation used for the identification of TRP 
and its metabolites) to the urine samples collected from the non-diabetic and 
diabetic rats, the height of major obtained emission bands of fluorophores were 
significantly higher in the case of diabetic compared to non-diabetic rats (36). 

 
Conclusions 

 
Based on the results of this study, we concluded that the AGEs to KYN ratio 

was significantly increased in streptozotocin-induced diabetic rats compared to 
controls. The described urinary ratio showed that is a strong relationship and 
interdependence between the levels of urinary AGEs and KYN in healthy and 
diabetic rats; thereby, the ratio was subunitary in the control group and 
supraunitary in the experimental group. Also, among diabetic rats, the ratio was 
influenced by the insulin administration. Therefore, the analysis of fluorescence 
measurements showing the similarities and differences between the urine samples 
of non-diabetic and streptozotocin-induced diabetic rats may provide the 
opportunity to evaluate the effectiveness of the implemented medication, thus, the 
closer the nature of the spectrum of urine samples with a history of treatment to the 
nature of non-diabetic urine samples, the greater the effectiveness of the 
treatment. In both groups of rats, the fluorophores ratio correlated with the blood 
glucose level. These variations in the contribution of AGEs and KYN to the total 
fluorescence of urine in both healthy and diabetic rats had proven helpful in 
monitoring urinary AGEs and KYN excretion. We also propose the evaluation of not 
only glycaemia in diabetes animals and humans but also the spectrofluorimetric 
assessment of AGEs and KYN together with their ratio in order to better predict 
and analyze the development of diabetes mellitus. 
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Summary 

The aim of this study was to determine a work protocol for the evaluation of the hemolytic 
effect of the Ammodytes Ammodytes venom. The toxicity of viper venom on red blood cells 
was evaluated using ram blood according to a method described by Accary  and col.(2014). 
The results showed that the optimal conditions to activate the secreting phospholipase 
(sPLA2) was realized for 40 μl venom solution (20 mg/ml) and 5 μl CaCl2 1,25 mM solution 
from the studied volumes.. 
Keywords: venom, ram, erythrocytes, haemolysis 
 

Ammodytes Ammodytes viper is a common snake in many areas of our 
country. 

The viper's venom is hemotoxic acting on blood by haemolysis and 
disrupting of the coagulation (1). However, viper venom is a rich source of 
enzymes, proteins and other pharmacologically active molecules, being a valuable 
source for various treatments, which is why it can be used in the cosmetics and 
pharmaceutical industry (5). This led to many studies and also to the raising 
snakes on farms for venom (8). 

Venoms are a complex mixtures of protein and peptides that present a 
multitude of biological effects (8). Although snake venom can contain up to 100 
different proteins, the vast majority of venom compounds can be classified into 
about 24 distinct protein families (4, 5). Venomous snakes are rich in enzymes, 
such as phospholipase A2 (PLA2), serine proteases, metalloproteinase (SVMP), 
amino acid oxidase and phosphodiesterases, as well as non-enzymatic 
desintegrins, rich protein producing and C-type lecithin [4, 5, 8]. Phospholipase’s 
acids A2 (PLA2) is a major component of snake venom and often contributes 
substantially to stun and catch the prey (4, 6, 8). 

Until now, PLA2 activity, has been identified and characterized by snakes 
belonging to the families Viperidae, Elapidae and Colubridae (3, 6). It seems that 
this PLA2 can be activated in special conditions, using certain co-factors (1). 
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Materials and methods 

 
Osmotic resistance of the erythrocytes was determined using the method 

described by Stana Letiția (2011). The method involves photometric measuring of 
the haemoglobin concentration (Drabkin method) as a result of the haemolysis 
obtained using an osmotic gradient with NaCl solution of concentration between 0 
and 0,9 % (9). 

Direct hemolitic activity due to the Ammodytes Ammodytes viper venom on the 
red blood cells was evaluated by the method described by Accary et all. (2014). To 
assess the hemolytic effect of the Ammodytes Ammodytes viper venom, ram blood 
was used. The method is based on the evaluation of haemolysis by the Drabkin 
method using different volumes of 20 mg / ml venom solution: 10, 20, 40 and 80 μl 
(1). Ammodytes Ammodytes lyophilised venom was used for the study. 

Indirect haemolysis is the hemolitic activity of the same venom volumes in the 
presence of CaCl2 1.25mM (different volumes: 5, 10, 25 și 50 μl). The same 
method was used as in the case of direct haemolysis (1) 

The Perkin Elmer LamBDA 25 UV-Vis spectrophotometer and Hettich model 
centrifuge were used for the experiments. 

The study were realised in the Biophysics Laboratory (A1a) and the Research 
Laboratory of the antioxidant systems (A1c) from Horia Cernescu Laboratory Centre, 
Banat’s University of Agricultural Sciences and Veterinary Medicine ”King Michael I 
of Romania”, Timisoara, financed by project “ Development of the research, 
education and service infrastructure in the field of veterinary medicine and 
innovative technologies for RO 05. Cod SMIS-CSNR 2669”.   

 
Results and discussion 

 
Haemolysis degree of ram blood on different NaCl concentration is 

presented in table 1. According to the results from 0 to 0.4 % NaCl it is consider 
complete haemolysis, from 0.5 % to 0.7 % is partial haemolysis and 0.75 % to 0.9 
% non haemolysed. 

 
Table 1 

Haemolysis degree of ram blood on different NaCl concentration  
 

 
NaCl 
(%) 

 
0 

 
0,3 

 
0,4 

 
0,5 

 
0,55 

 
0,6 

 
0,65 

 
0,7 

 
0,75 

 
0,9 

 
Hemoliză 
(%) 

 
100 

 
97,96 

 
97,21 

 
88,16 

 
43,65 

 
30,03 

 
27,98 

 
26,37 

 
1,48 

 
0 
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As shown from figure 1 the maximum osmotic resistance of ram blood was 
obtained to 0.4% NaCl concentration (97,2 % haemolysis) and the minimum 
osmotic resistance to 0.7 % NaCl concentration (26,37 % haemolysis). The values 
obtained for the minimum and maximum osmotic resistance are in physiological 
limits for this specie according to the literature (2). 
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Fig. 1. Haemolysis degree of ram blood on different NaCl concentration  
 

Table 2 
Haemolysis degree of the ram blood with different volumes of venom 
solution (20 mg/ml) and different volumes of CaCl2 1,25 mM solution 

 
         CaCl2    sol. 

1,25   
mM(μl) 

venom 
solution 20mg/ml 

% haemolysis 

5μl 10μl 25μl 50μl 0 μl 

10 3,06 2,17 3,48 2,94 6,51 

20 7,45 8,99 13,47 3,25 17,6 

40 71,99 28,86 18,97 33,81 28,18 

80 74,46 80,25 83,11 56,08 100 
 

Treating blood samples with Ammodytes Ammodytes viper venom produces 
haemolysis of these. Increasing the amount of venom leads to increased 
haemolysis (table 2). 80 μl of venom solution (20 mg / ml) produce complete 
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haemolysis the erythrocytes in the sample, the results being consistent with 
recently published data (1). 
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Fig. 2. Haemolysis degree of the ram blood with different volumes of venom 

solution (20 mg/ml) and different volumes of CaCl2 1,25 mM solution 
 

From the Fig.2 can be observed the highest increasing of the haemolysis 
degree at the 5 μl CaCl2 1,25 mM solution addition (with 43.81 % higher then the 
sample without CaCl2) and 40μl venom solution (20 mg/ml).  This mean that in this 
case were accomplish the optimal conditions to activate sPLA2.  
The results of the experiment open new research directions for studying the 
indirect hemolytic effect of the Ca2+ independent phospholipases found in 
Ammodytes Ammodytes venom (7). 
 

Conclusions 
 

Intensity of the hemolytic effect of the Ammodytes Ammodytes viper 
venom is proportionally with the added venom quantity.  

Different concentrations of Ca ions assured a protection degree for the 
erythrocytes to the hemolytic effect of PLA2 in case of 10, 20 and 80 μl venom 
addition. This can be explained by the possible inhibition of the bonded process of 
this enzymatic cofactor on the protean structure of the enzyme [8]. 

The optimal report enzyme-cofactor was realized at 40 μl venom solution 
(20 mg/ml) and 5 μl CaCl2 1,25 mM solution. 
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Summary 
The study focused on the antimicrobial effect of cellulosic textile materials impregnated with 
silver nanoparticles. The purpose of these preliminary tests was to identify and develop 
medical supplies with antimicrobial properties that can be used in veterinary and human 
medicine. Textile samples have different loading levels with biologically active emulsions, 
and cellulosic materials impregnated with silver nanoparticles have been subjected to 
polyacrylic acid and glucose treatments. In vitro testing was performed on Staphylococcus 
aureus and Pseudomonas aeruginosa, bacterial strains with multiple antibiotic resistance, 
isolated from biological samples taken from animals with otic and dermal infections. The 
best antimicrobial activity was achieved in cellulosic matrices impregnated with silver 
nanoparticles and treated with polyacrylic acid against Staphylococcus aureus and 
Pseudomonas aeruginosa. The increased sensitivity to AgNPs of some antibiotic resistant 
strains is encouraging and is an argument for further research in this direction. Considering 
the day-to-day increase in the resistance of bacteria to antibiotics, such medical supplies are 
necessary for these strains. 
Keywords: textile supports, antibacterial effect 
 

The intense use of antibiotics had serious consequences for patients since it 
has allowed the emergence and spread of resistant micro-organisms (9, 10). 
Infections produced by these microbial mutants are an important public health 
problem worldwide. Antibiotic resistence generates multiple effects on humans and 
animals and requires the identification and testing of alternative therapeutic 
solutions (1). 

Antimicrobial products are very different in terms of their chemical structure, 
way of action, impact on the body and the environment, sustainability on various 
media, costs, and how they interact with micro-organisms (2).  
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Substances that inhibit or destroy those microorganisms are very different as 
composition. Since heavy metals are toxic to the body, their organic salts have 
good antimicrobial properties (11, 13). Silver has a very good antimicrobial activity 
against various microorganisms (bacteria, fungi and yeasts). Nanotechnology has 
allowed the use of silver for a variety of applications: medical, cosmetic or textile (5, 
6, 11, 12).  

Research and development of new antimicrobial drug systems involves 
colossal costs. Given the emergence of antibiotic resistance and the recognized 
antimicrobial potential of silver, we found it useful to test the activity of silver 
nanoparticles incorporated into textile structures in order to obtain effective medical 
supplies against bacterial strains with multiple resistance to common antibiotics. 
 

Materials and methods 
 

The tests are part of a broader study done through interdisciplinary 
collaboration (3). 

We have tested textiles (cotton) samples treated by various technological 
processes with silver nanoparticles. Silver nanoparticles were obtained by 
reduction of Ag ions from AgNO3 solutions under UV action  and in the presence of 
polyacrylic acid and glucose (3,4,5 ). Two types of samples were prepared: sample 
1 - cotton + colloidal silver (AgNPs) and polyacrylic acid fixation; sample 2 cotton + 
colloidal silver (AgNPs) and glucose. The samples were passed through four 
washing steps (As1-As4) and analyzed structurally (electron microscopy, surface 
composition determination), durability effect and comfort indices (hygroscopicity, 
permeability) (3). The textile samples were circularly sized with a diameter of 10 
mm. The samples came from the Materials Chemistry Laboratory of the Faculty of 
Textile, Leather and Industrial Management, "Gheorghe" University. Asachi "Iasi. 

Antimicrobial activity was tested in the Laboratory of Microbiology of the 
University of Veterinary Medical Research Center at USAMV Iasi. The effect of the 
matrices treated with AgNPs was tested against Staphylococcus aureus and 
Pseudomonas aeruginosa, identified phenotypically with multiple antibiotic 
resistance. These microorganisms were identified using the classic protocol. The 
sensitivity of the isolated strains was performed using the Kirby-Bauer standardized 
diffusion method. For the phenotypical identification of MRSA strains, small wafers 
(Oxoid) with oxacillin (10 μg) and cefoxitin (30 μg) were used. According to the 
EUCAST (2016) standard, strain with a cefotaxime (30 µg disk) zone diameter ˂ 22 
mm should be reported as methicillin resistant.(8). In order to identify the ESBL 
resistance phenotype, the combined disc method was used using the wafers with 
cefotaxime (30μg), cefotaxime/clavulanic acid (30/10μg), ceftazidime (30μg) and 
ceftazidime/clavulanic acid (30/10μg) (7, 8). In this study we tested bacterial strains 
originated from animals with various diseases (cystitis, otitis, dermatitis, etc.). 
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Evaluation of the antimicrobial potential of AgNPs treated tissue samples 
was performed by Streak Parallel AATCC 147 (14). This method is similar to the 
Kirby-Bauer method, used in the medical field and adapted for textiles. It is a fast 
qualitative method for the determination of the antibacterial activity of treated 
fabrics, against Gram positive and Gram negative bacteria. The antimicrobial effect 
is demonstrated by the occurrence of the inhibition zone around the test sample. 

To achieve the experimental protocol it was necessary to obtain a bacterial 
inoculum (a 24 hours fresh culture), brought to the standard 0.5 Mc Farland density 
and inoculated by mass incorporation into Muller Hinton agar culture medium and 
distributed in sterile Petri dishes. Samples of textiles with AgPs were distributed on 
the surface of the culture medium and incubated at 37°C. After 24 hours, the 
samples were examined to identify the inhibitory effect of silver by measuring the 
inhibition zone. 
 

Results and discussions 
 

The results showed that the silver nanoparticles impregnated in cotton 
samples remain active and inhibit Gram positive and Gram negative bacterial 
strains (Table 1, Fig. 1). 

 
Table1. 

In vitro antimicrobial activity of AgNPs on bacterial strains 
 

Tested strains Inhibition zones at materials impregnated with AgNPs(mm) 
 M As1 As2 As3 As4 As5 
Staphy. aureus ATCC 29213 AcP 10 15 14 13 13 13 

G 10 10,5 10 10 10 10 
Staphy.aureus T1 AcP 10 17 12 12 12 12 

G 10 10 10 10 10 10 
Staphy.aureus T2 AcP 10 16 13 12 12 12 

G 10 10.5 10 10 10 10 
Staphy.aureus T3 AcP 10 17 12 12 12 11 

G 10 10.5 10 10 10 10 
Ps.aeruginosa ATCC 27853 AcP 10 12 11 11 11 11 

G 10 10 10 10 10 10 
Ps.aeruginosa T1 AcP 10 17 12 12 12 12 

G 10 10 10 10 10 10 
Ps.aeruginosaT2 AcP 10 16 13 12 12 12 

G 10 10 10 10 10 10 
Ps.aeruginosa T3 AcP 10 16 12 11 11 11 

G 10 10 10 10 10 10 
AcP-polyacrylic acid / G-glucose/ mm=millimetres / As1-5 : washing steps / M-control 
 

It is noted that antimicrobial activity depends on the type of applied 
treatment and the number of washing procedures. Testing the treated textile 
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samples on Staphylococcus aureus strains showed that Gram-positive bacterial 
strains are more sensitive to silver. The strain of Staphylococcus aureus ATCC 
29213 was found to be sensitive to the sample treated with polyacrylic acid, the 
inhibition areas ranging from 15 mm (As1) to 13 mm (As3, As4, As5) (Fig.1). The 
reduction of the inhibition zone indicates that the washing procedure diminishes the 
silver concentration in the textile structure, also reducing the antimicrobial effect.  
 

 
 

Fig. 1. Staph. aureus ATCC 29213 
sample  Ag + polyacrylic acid 

 
Fig. 2. Staph. aureus ATCC: 

Sample Ag + glucose 
 

 
 

Fig. 3. Staph. aureus T1 
sample  Ag + polyacrylic acid 

 
Fig. 4. Staph. aureus T1: 

Sample Ag + glucose 
 

Surprising results were obtained on Staphylococcus aureus strains (T1-T3) 
identified phenotypically as MRSA. Against these strains, silver impregnated on 
cotton samples and treated with polyacrylic acid showed increase activity than over 
the standardized strain. The inhibition areas varied between 17 mm 
(Staphylococcus aureus T1 and T3) and 15 mm (Staphylococcus aureus T2), 
(Fig.3). A common aspect for all the strains tested is the reduction or stagnation of 
the antimicrobial activity of the silver in the samples, depending on the washing 
technology (As1-As4), aspect which was related with the low content of silver 
nanoparticles remaining on the fiber surface. On the same strains of 
Staphylococcus aureus, the samples treated with silver and glucose were also 



LUCRĂRI ŞTIINŢIFICE MEDICINĂ VETERINARĂ VOL. LI(1), 2018, TIMIŞOARA 
 

98 
 

tested, but there was no visible antimicrobial effect (Fig.2, Fig.4). It is possible to 
deduce the reducing effect of glucose. 

Silver antimicrobial activity was different on Pseudomonas aeruginosa 
germs (Gram negative). Pseudomonas aeruginosa strain ATCC 27853 was more 
resistant to silver action, the inhibition zones varying slightly between 12 mm (As1) 
and 11 mm (As2, As3, As4), (Fig.5), similar to Gram positive strains. Also, the 
same effect of silver treated with polyacrylic acid was observed on ESBL-type 
Pseudomonas aeruginosa strains (Fig.7). The silver and glucose treated samples 
did not have antimicrobial effect (Fig.6, Fig.8), like Staphylococcus aureus strain. 
 

 
 

Fig. 5. Ps.aeruginosa ATCC 27853: 
sample  Ag + polyacrylic acid 

 
Fig. 6. Ps.aeruginosa ATCC 27853: 

Sample Ag + glucose 
 

 
 

Fig. 7. Ps.aeruginosa T1 
sample  Ag + polyacrylic acid 

 
Fig. 8. Ps.aeruginosa T1: 

Sample Ag + glucose 
 
Different results obtained between textile samples treated with silver and 

polyacrylic acid/glucose may be the result of technological procedures. However, it 
seems that polyacrylic acid favors fixation of silver ions on the surface of textile 
fibers. 

The obvious antimicrobial effect of these composites on MRSA and ESBL 
bacterial strains was unexpected and encouraging for our study. In contrast with 
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antibiotics, silver may show other mechanisms of action against these bacterial 
strains. 

The comparative analysis of the results highlights the antibacterial activity 
of silver impregnated in polyacrylic acid treated fibers. Clearly, the antimicrobial 
effect on MRSA and ESBL Pseudomonas aeruginosa is a realistic argument for 
continuing and expanding research 

 
Conclusions 

 
Cotton fiber composite materials are an excellent matrix for the 

incorporation of silver nanoparticles. The antimicrobial activity of silver has been 
influenced by technology of obtaining silver nanoparticles. The best antimicrobial 
activity in vitro was identified in the samples treated with silver nanoparticles in the 
presence of polyacrylic acid. The antibacterial effect was identified on both 
standard strains of Staphylococcus aureus ATCC and Pseudomonas aeruginosa 
ATCC, as well as on the 3 MRSA strains and 3 ESBL strains isolated from 
biological samples taken from animals with various conditions. The susceptibility of 
these strains to the silver nanoparticles action advocates the applicative potential in 
the production of textile materials for medical use. 
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Summary 

 
The phytotherapy represents the oldest form of treatment, as today’s plants, are 

still an important raw material for the modern medicine industry. The purpose of our 
research was an experimental test of a herbal mixture that was sprayed to a group of kids (n 
= 10), aged between 2-3 weeks, exhibiting perioral lesions of contagious ectima (Orf virus) 
representing group M. The phytotherapeutic treatment was performed during a period of 
over 7 days, in parallel with the application of antibiotic spray medications (in order to 
prevent bacterial infections) in another group of infants (n = 5) with the same condition, 
which were the witness group (group A). The methods used to highlight the virus, were 
those of molecular biology and extraction of crust virus as well as preparation of primary 
keratinocyte cell cultures that were used to highlight the effects of the cytopathic virus. The 
results revealed the efficacy of the oily mixture tested on kids presenting Orf virus. We 
observed a gradual improvement of the perioral lesions on both group M as well as group A, 
after a period of 3 up to 5 days of treatment; the differences being significant between the 
two studied groups. Healing was visible in over 90.0% of cases treated after 7 days. 
Keywords: phytotherapy, contagious ectima,goats/kids, herbal extracts,Orf 

 
The application of medicinal plant-based products has recently been 

increasing rapidly. The “green wave” started in the 1970s and has been steadily 
accelerating during the past ten years. Phytotherapy is an ancient science that 
uses medicinal plants for the purpose of healing, but foundations of herbal 
therapeutics with herbal extracts were laid at the beginning of the 20th century 
when, on the basis of chemical analyzes and clinical tests, over of 80% , the 
pharmacodynamic properties of plants, were prescribed by folk medicine. In 
traditional phytotherapy, over 50,000 different plant species are used today, of 
which more than 250 species are used in the preparation of modern medicines. 
Contagious ecthyma is one of the contagious infection entities responsible for the 
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high death number among young animals, especially those with the age  between 
2- 3 weeks to 3 months, is an infectious disease of acute-evolving sheep and goats 
produced by an epitheliotrophic virus characterized clinically by a bladder-like rash 
with predominantly peribucal and buccal localizations, and rarely underlying, 
mammary, genital and ocular. In literature, contagious ecthyma is also known 
under the names: Orf, Sore Mouth and Contagious Pustular Dermatitis. 

The contagious ectyma produces significant economic damage, either by 
mortality, especially in young goats, or by the complications that may occur the 
secondary infections. The highest mortality occurs in lambs and goats with acute 
form, the young animales refusing to eat and can die by starvation or inanimation 
(2, 3). In the fact the mortality rate to the adult is often low, the disease is easily 
overlooked by the livestock farmers, the virus has a high resistance in the external 
environment, which makes the disease to persist for one year to another, and once 
emerged in an immunologically discovered population, the virus spreads rapidly, 
and can cause serious forms of disease with the production of significant economic 
losses.  

 
Materials and methods 

 
The study was conducted on two groups of lambs (kids) infected with the 

Orf virus; the animals were aged between 2 and 3 weeks and were purchased from 
a farm in the Moldavian area, a farm where there have been previous cases of 
ectima. The animals were housed in the premises of the Faculty of Veterinary and 
throughout this period they were examined and treated daily until healing. 

The kids were divided into two groups of 5 animals each, group "A" and 
"M", from which samples of crust were collected from the nose and the wings of the 
nose to isolate the viral strain OV IT 987/04. The 1 gram collected crust was mixed 
with 10 ml of PBS and 1 ml of ATB (penicillin 1000 IU / ml, streptomycin 10 mg / 
ml, amphotericin B 25 mg / ml). The resulting mix from the milling was centrifuged 
in 15 ml sterile plastic tubes at 12,000 rpm at 4° C for 30 minutes. After 
centrifugation, the supernatant that formed was filtered using a sterile syringe fitted 
with a 0.45 mm sterile filter. 

For the treatment of lesions, we used a mixture made of oils extracted from 
sunflower seeds, Neem seeds and olive oil (Figure 1). Animals in the "M" group 
were treated with this mix, and the animals in the "A" group served as control 
samples, being treated with veterinary drugs as a spray to avoid complicating 
bacterial floral lesions. Throughout the treatment period, treatment response was 
followed after application of the mix and lesion healing time.  

The treatment was implemented starting from day1 of animal housing by 
administrating a spraying mix once per day for 7 consecutive days. After applying 
the mixture on the lesion, it is left for 3 minutes to dry, as this results in a better 
absorption of the preparation at the lesion level. 
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Fig. 1. Essential oil used in the preparetion of the mix 

 
On the 7th day of treatment, crustaceans from both groups of goats were 

again harvested. The efficacy of viral replication treatment was tested in vitro on 
TOB cell cultures extracted from lamb testicles (5) and the viral quantitation was 
determined by the Real Time PCR method (1). The crusts that formed at the 
lesions level, which were treated with the previously mention MIX, were harvested 
and milled separately from the crusts that were harvested from the group of 
untreated animals, the triturated tissues being used later on for the preparation of 
the viral inoculum. Thus, over 50 mg of crust material / lesion resulting from milling 
was added 2 ml of PBS medium with 10% antibiotic. The content was mixed with a 
magnetic stirrer for 10 min after which it was centrifuged at 12,000 rpm at 4° C for 
another 30 min. The resulting supernatant was filtered using a 45 μm membrane 
filter (Millipore, USA). 

The keratinocyte cell cultures were used to be infected with the viral 
inoculum obtained from its extraction out of the scraps from the mixed treated and 
placebo-treated animals. In a 6-chamber ELISA plate, TOB cells were infected with 
300μl of viral inoculum; after infection the plate was incubated at 37 ° C with 5% 
CO2 for one hour. After this period, the enclosed environment was replaced with D-
MEM with 2% fetal bovine serum. On each plate alongside the infected cell culture, 
a well was left freely, followed by another well containing uninfected TOB cells 
which served as a control sample. Infected cell cultures were held under monitoring 
in order to check throughout optical microscopy, the presence or absence of 
cytopathic effect. 

Results and discussion 
 

In both groups of goats, manifested by the presence of edema, erythema 
and the presence of pustules at the level of the muzzle were observed following 
the clinical examination. Beginning on the third day of application of the mix, a 
beneficial evolution was observed in the M-group peribucal lesions by diminishing 
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skin inflammation, decreased erythema, pustules, and scarring, as the reduction of 
crusts was observed compared to treated group A with sprays, where inflammatory 
phenomena persisted, erythema, as well as scalp skin scabs. 

This difference in lesion healing may also be due to the composition of the 
antiviral preparation, given that these compounds have anti-inflammatory 
properties, therefore an improvement in inflammation lesions was visible in the "M" 
group. It is assumed that these compounds, once absorbed in the epidermis, enter 
the systemic circulation, thereby causing a reduction in inflammation from 
persistent lesions. All of these data are important in regards the effect of the 
mixture upon Orf virus lesions on thin epithelium. Neem seed oil is rich in various 
compounds that have anti-inflammatory properties, such as nimbidine and 
nimbinidine sodium and is also a good immuno-stimulant, interfering with the 
response of the body's mediated cells. The other lipophilic component of the MIX 
structure comes from the Hypericum perforatum family and is represented by St. 
John's wort; the active compounds found in this plant having antioxidant, anti-
inflammatory and antiviral effect, thus reducing the inflammation produced by the 
infection. The effects of St. John's wort have been demonstrated both in vitro and 
in vivo studies.   

Recent studies have also shown that the dentronic derivatives found in 
volatile oils, which include hype ricin and pseudohiperidine, have the role of 
inhibiting viral infections by unconventional mechanisms. 
At the end of the treatment, following the laboratory tests, on "A" group animals, 
which were previously treated with antibiotic-based sprays, the values were found 
to be higher, unlike the "M" group that was treated with the premade MIX and in 
which values were significantly lower than those obtained in group "A". 

At the end of the 7 days of treatment, it was observed that the amount of 
virus contained in the crusts harvested from the two groups under study produced 
cytopathic effect (CPE). Examination of infected cell cultures in the optical 
microscope revealed a difference in the production of the cytopathic effect 
produced by the viral inoculum extracted from crusts harvested from animals 
treated with the mixture (Figure 2), versus those given only sprays (Figure 3). In 
"A" group of juveniles treated with antibiotic-based sprays, it was found that the 
amount of crust virus harvested at the end of the 7 days of treatment was higher 
compared to the "M" group, which was obtained very low values. 
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Fig. 2. The presence of reduced cytopathic effect in cell cultures infected with 
crust-derived viral inoculum from animal treated with the mix, MOx10 

 

 
 

Fig. 2. The presence of a 90% cytopathic effect in cell cultures infected with viral 
inoculum extracted from scabs from animal who was treated only  ith antibiotic 

sprays, MOx10 
 

This can demonstrate that the use of MIX in group M favored the healing of 
injuries more quickly. It should be noted also that the oily extract of Azadirachta 
Indica and Hypericum Perforatum had healing properties which favored the healing 
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of contagious eczema lesions, thus preventing the spread of the virus due to the 
presence of injured keratinocytes which prevented it from spreading to the 
epidermis level (6). 

Another hypothesis would be related to the action of MIX that can inhibit 
the action of VEGF growth factor expressed by the Orf virus. The lesions produced 
by the virus show significant vascularization, this being related to the production of 
vascular endothelial growth factor (VEGF), especially in the early phases of viral 
replication. 

This factor has common features with VEGF of mammals, which has the 
ability to stimulate endothelial cell proliferation and vascular permeability both in 
vivo and in vitro (4, 7). 

 
Conclusions 

 
The preliminary results of this study allow us to conclude that Neem seed 

oil is acting on Orf virus, inhibiting the production of VEGF, thus limiting the 
process of angiogenesis as a result of decreased edema and lesioned erythema. 
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Summary 
 

Numerous farmed species were transferred outside of their customary habitats to expand 
agricultural production in disadvantaged areas, also improving human nutrition and welfare. 
When resettled to remote places, animals were exposed to acclimatization stress due to a 
changed environment (different geography, macroclimate, raising technology, etc.), 
increased proportionally with the differences between the initial and the new habitat. The 
immune system represented a very truthful indicator of all the health fluctuations that could 
occur during the acclimatization, therefore, monitoring immune effectors could allow an 
estimate of the stress levels. The acclimatization process of Angora goats (n=45) transferred 
from a Mediterranean area to a temperate mid-European region was monitored over two 
years by examination of non-specific (total leukocyte numbers, total immunoglobulins, 
circulating immune complexes, phagocytosis) and specific (blast transformation capacity of 
leucocytes) immune indicators. Furthermore, a comparison of rural (n=28) and urban (n=17) 
areas, differing by temperature, level of noise and raising technology was also performed. 
Total leukocyte numbers increased non-significantly (from 8,214.04 2,124.46 to 9,016.00  
2,531.11/mm3 in the rural area) and decreased from 10,612.5 2,533.51 to 9,072.66 
4,021.84 in the urban area. There was a slight but not significant decrease in total gamma 
globulin levels in both rural and urban areas during the acclimatization period (from 0.098  
0.024 optical density units - ODU to 0.050  0.020 ODU and from 0.111  0.031 to 0.090 
0.042 by the end of the second year, respectively. The significant (p<0.01) increase in 
circulating immune complexes levels from 0.3  0.02 to 125  63 and from 1.01 0.2 to 120 
60.02 conventional units proved the acclimatization attempt to a microbiologically different 
environment. The Calendula officinalis extract exerted a positive influence on phagocytosis 
in the urban group.  By the end of the monitoring period, the cell-mediated immunity was 
sensitive to the stimulating principles in the C. officinalis extract, more in the urban than in 
the rural area, from -5.98  48.1 to 4.81  15.12% and from - 0.87  34.93 to 3.96  17.07%, 
respectively. 
We concluded that the acclimatization process to a new, geographically different habitat was 
only partially completed during the two years of observation, as monitored by the functions 
of the immunological indicators.   
Keywords: geographic region, Angora goats; acclimatization stress; immunological profile 
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In order to improve the economy and income level in developing countries, 
animal farming was subject to modernisation by introduction of novel raising 
technologies but also an improved genetic stock or novel species. Changes in 
habitat such as increased urbanisation, led to both increased awareness but also a 
dramatic change in raising habitats for farmed animals and confinement (8). 
Welfare is closely connected with animal welfare and productions and it has to be 
carefully considered in disease control or eradication programs (13).  

Within the framework of self-sustainable agriculture, nnumerous types of 
farmed species have been transferred outside their usual habitats to expand 
agricultural production to less favored areas, also improving human nutrition and 
well-being. Sometimes the transfer took place at distance, exposing animals to 
acclimatization stress due to a changed environment, with a specific geography, 
temperature, precipitation regime, feeds of different types (18), changes in 
reproduction (17) etc. 

The more pronounced the differences between the original and the new 
habitats are, the higher the stress level exerted on the transferred animals is. 

The immune system represents an accurate indicator of all health 
fluctuations that might occur during acclimatization, therefore monitoring of immune 
effectors could allow an estimate of stress levels and influence factors. Infectious 
and/or non-infectious causes could impede on the innate immune system, and be 
identified as deviation from homeostatic balance, mainly because of the changes in 
microbial molecular patterns from commensal bacteria and of endogenous signals 
(10) and the proficiency of the complement system to forward the danger 
information to innate and adaptive immune segments (7). These processes initiate 
a range of innate and adaptive immunity protective mechanisms (9), which could 
represent, together with welfare outcomes based on behaviour and physical 
appearance of animals, a consistent instrument for the on farm assessment of goat 
well-being (14). 
 

Materials and methods 
 

The acclimatization process was monitored for a two years period in 
Angora goats (n = 45): a) transferred from a Mediterranean region to a temperate 
region in Central Europe and b) placed in the rural (n = 28) and urban (n = 17) 
areas, different in temperature, noise level and raising technology. Blood was 
samples during the same season and same moment of the day each time, by the 
puncture of the jugular vein.  

Fluctuations in total white blood cell counts were assessed by the Burker 
Turk method, while total immunoglobulin concentration by 24%o zinc sulphate 
precipitation method (Serb solution). For the latest, aliquots of 6.6 μl of serum were 
mixed with 193.4 μl Serb solution in 96-well plates, examined after 30 min of 
incubation at 22 ° C, by reading the optical densities at 470 nm and d=0.5 cm 
(SUMAL PE2, Karl Zeiss, Jena). 
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The circulating immune complexes’ levels were monitored by a 
precipitation technique with 4.2% PEG. This time, 3.3 μl of serum were added to 
196.7 μl of either borate buffer (control) or PEG 4.2% in borate buffer, and red 
spectrophotometrically after an incubation period of 60 min at 22 ° C (450 nm, 
d=0.5 cm, SUMAL PE2, Karl Zeiss, Jena). 

The carbon particule inclusion test was used to estimate the in vitro 
phagocytic activity after 40 min of incubation at 37�C. There was a decrease in 
absorbance with time, as carbon was phagocytized. The variants were represented 
by 0.5 ml of blood either un-supplemented (control), or added with 5 μl of 70� 
alcohol (solvent control) or 5 μl of an alcoholic marygold extract (experimental 
variant), respectively. Two microliters of supernatant of India ink, obtained by 
centrifugation at 6000 rpm for 45 min were added to each variant. 150 μl of the 
mixture were transferred immediately to 2 ml of saline, and the rest was incubated 
for a total of 40 min. Another 150 μl of each variant were removed to 2 ml of saline 
at the end of the incubation period. The final tubes, containing saline, India ink and 
blood mixtures were centrifuged at 800 rpm and the supernatants were read 
spectrophotometrically at a wavelength of 535 nm; d=0.5 cm (SUMAL PE2, Carl 
Zeiss, Jena). The phagocytic activity index was red in optical density units (ODU) 
and then expressed as the difference between the natural logarithms (ln) of the 
optical densities of the phagocytosis at 0 and 40 min divided by time.  

The blast transformation test assessed the in vitro capacity of leukocytes 
to respond to stimulation, mimicking antigens. For each variant (unstimulated 
control, PHA and alcohol stimulated control-1 µl per well, and marigold treated 
samples-1.5 µl) 650 µl of each heparinized (final concentration of 50 IU/ml) blood 
sample was mixed with 2.6 ml of RPMI 1640 (Sigma), distributed in equal 
aliquots in eight wells of a sterile, 96-well plate. The plates were incubated at 
37.5°C in a 5% CO2 atmosphere for 60 h. At the end of the incubation period, 
glucose concentrations were measured in the initial medium and in all the 
supernatants using a standard (100 mg/dl) glucose solution and a colorimetric 
test. After mixing 12.5 µl of the culture supernatant with 0.5 ml ortho-toluidine, the 
samples were boiled for 8 min, cooled quickly in cold running water, and read 
spectrophotometrically at a wavelength of 610 nm (SUMAL PE2, Karl Zeiss, 
Jena) in 96-well plates (d=0.5 cm), using the reagent as a blank. The 
transformation index (TI, %) was calculated as follows: TI= [(MG−SG)/MG]×100, 
where MG is the glucose concentration in the initial culture medium, and SG the 
glucose concentration in the sample after incubation.          

Student’s t-test was used to evaluate the statistical significance of the 
differences between the seasons and variants. 

  
Results and discussion 

 
Climate change has a major impact on sensitive sectors, such as 

agriculture, including animal husbandry, resulting in a change in the duration of 
exposure to biotic and abiotic environmental factors and thus increasing stress 
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levels. The geographic area, including here the thermal modifications, the soil 
particularities and implicitly the fodder qualities, the rainfall, decreases the immune 
resistance and increases the receptivity of animals to diseases (6). Angora goats 
are recognized for their increased susceptibility to disease (1). The temperature in 
the habitat influences the immune system and also the behavior of the animals.  

It has been noted that a trade-off occurs during the adaptation process to 
temperature changes between the immune system and thermoregulation (15). 
Animal welfare has been connected to development of infectious disease, but the 
main focus is rather on specific heath aspects (ie, immunization) rather than animal 
welfare (13). In Angora goats, besides the immune system, qualitative behaviour 
assessment can be a reliable welfare indicator in variable environmental conditions 
(4). 

Total white blood cell counts increased significantly in the second year, 
from 8214.04 ± 2124.46 to 9016.00 ± 2531.11 / mm3 in the rural area, but at the 
same time decreased from 10612.5 ± 2.533.51 to 9,072.66  4,021.84 in urban 
areas. 

During the acclimatization period, there was a statistically non-significant 
decrease in global gamma globulin levels in both rural and urban areas (p <0.01) 
(from 0.098 ± 0.024 ODU units to ODO of 0.050 ± 0.020 ODU and from 0.111 ± 
0.031 to 0.090 ± 0.042 by the end of the period), but an increase in the levels of 
circulating immune complexes (from 0.3 ± 0.02 to 125 ± 63 and from 1.01 ± 0.2 to 
120 ± 60, 02 conventional units). 

The Calendula officinalis extract exerted a positive influence on 
phagocytosis in the urban group (Fig. 2), but not in the rural one.  

At the end of the monitoring period, cell-mediated specific immunity was 
sensitive to the stimulatory principles of C. officinalis extract, more in the urban 
environment than in rural area, blast transformation indices increasing from -5.98 ± 
48.1 to 4.81 ± 15.12% and from - 0.87 ± 34.93 to 3.96 ± 17.07%, respectively. 

Goats are represented by a wide variety of breeds, spread all over the 
world, except for cold areas, and are a substantial component of agriculture in 
disadvantaged areas. They are considered animals capable of maintaining their 
metabolic and thermal balance with minimal energy consumption, being less 
susceptible to climate change (3). Nevertheless, climate change may expose 
animals to increasing environmental stress, which could, in turn, inflict negative 
effects if stressors persist for long periods of time, at high levels, as it had been 
shown in turtles (16). In goats, the cold weather caused losses difficult to forecast 
(11). In Australia, in Angoras, not only cold weather, but also the level of rainfall 
added to the negative effects on the animals, even leading to death during the 
shearing season (12). 
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Fig. 1. In vitro phagocytosis monitored in goats from the rural area 
 

 
 

Fig. 2. In vitro phagocytosis monitored in goats from the urban area 
 

The sudden change in the habitat within three days (the duration of the 
transport to Romania), the transition being made to a completely different region 
from the geographical point of view (soil, temperature, rainwater regime, etc.) and a 
different maintenance system affected the system immunity more than the 
transport stress. 
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The immune system, used in this work as an indicator of stress levels and 
the acclimatization process to the new environment, indicated an increased level of 
initial stress, which mainly affected the leukocyte subpopulations and increased the 
levels of circulating immune complexes, which proved adaptation to a new 
environment, different from a microbiological point of view. Humoral immunity was 
less affected by the acclimatization than the cell mediated immunity, and the non-
specific cell mediated activity was less sensitive than the adaptive cell-mediated 
response. 

The plant extract has proven useful as immune modulator in this 
experiment, representing an alternative to drug therapy. 
 

Conclusions 
 
The large climate differences between the Mediterranean region and the 

hilly area of Transylvania initially led to the diminishment of global immune 
protection, with tendencies to recover towards the end of the observation period at 
the end of the second year after importation. 

The effects of acclimatization stress can be alleviated by the use of plant 
extracts, and in this experiment the alcoholic extract of Calendula officinalis is 
useful for the treatment of cellular immunity. 

The acclimatization to a new habitat, geographically different, expressed by 
changes in immune effectors, was only partially achieved, as immunologically 
indicated, during the two years of observation. 
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Summary 

Intensive farming of chickens highly favors the transmission of emerging and re-emerging 
microbial diseases. Abused or misused antimicrobial therapies are often inefficient and lead 
to increased antibiotic resistance on the farms, therefore, alternative therapies such as 
vegetal extracts and bee products are intensively studied for their antioxidant, 
immunestimulating and antimicrobial effects.  
Research was carried out to establish the effect of injectable treatment with an aqueous 
propolis extract on two, 34 days old batches of Rock x Cornish chicken crosses. The birds 
were distributed into three equal groups: group I (n=9), injected sc in the neck region with 
0.3 ml of the aqueous propolis extract, while group II (n=9), was administered 0.7 ml of the 
propolis extract, by the same route. A booster injection followed the same protocol for both 
groups, 7 days later. The third group (n=9) served as an injection and handling stress 
control, receiving saline according to the same protocol. Non-specific and specific cellular 
reactivity were monitored using the leukocyte counts and blood picture to estimate the 
involvement of different leukocyte populations and N/L (heterophile/lymphocyte, H/L) ratios 
as stress indicators, were calculated. The in vitro blast transformation assay was used to 
evaluate the specific immune cell stimulation index in 96 well plates. The in vitro variants 
included a control culture, a PHA M stimulated culture and two doses of the propolis extract 
of 10 and 20 microliters/well. Cell growth was estimated after 48 h of incubation at 37�C by 
an orto-toluidine glucose consumption spectrophotometrical method. Student’s t test was 
used for the statistical analysis of the differences. The percentage of lymphocytes and 
heterophils decreased in a statistically significant manner (p <0.001) in all three groups 
along with the H/L ratio (by 89.69%, 77.32 and 87.26%, respectively) indicating the 
alleviation of stress in all groups, at maximum in group II. Spontaneous blast transformation 
index showed a constant decrease towards the end of the experiment in all groups, milder 
in control and more pronounced in propolis treated groups.  
In the blast transformation test, the transformation indices decreased statistically 
significantly (p <0.05 - p <0.001) only for the control variant for all batches, the stimulating 
effect of the in vivo treatment with the aqueous propolis extract being present at lower 
dosage in short term (p <0.05). Thus, propolis aqueous extract could be used to modulate 
the immune response in broiler chickens. 
Keywords: aqueous propolis extract, chickens, cell-mediated immunity, stress 
 

Extended use of antimicrobial that led to economic increase in the 20th 
century, well-controlling bacterial diseases, led in long term to spread of microbial 
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resistance. In addition, microbial populations never or very little exposed to 
antibiotics were reported to show resistance or multi-resistance to antibiotics (5). 
Antimicrobials were used not only to treat diseases in humans and animals but also 
to prevent the insertion of bacteria in animals as a preventive measure, in cases 
where the bacterial epidemiological pressure was high. Thus, the amount of 
antibiotics used in animals is estimated to exceed that used in people, further 
spreading the antibiotic resistance (AR) to consumers (10). 

According to the WHO 2014 report, the knowledge about the real extent of 
antibiotic resistance is missing; nevertheless, such data would be beneficial in 
guiding the control process and preventive measures to avoid deepening the 
phaenomenon, which encompasses numerous pathways displayed by an ever-
widening range of bacteria, some of them opportunistic, most of which represent 
pathogens for both humans and animals (9). Unfortunately, humans widely 
contribute to enhance the spreading of AR, by insensitive and non-discriminating 
use of antibiotics (3). 

Intensive chicken farming enhances transmission of emerging and re-
emerging microbial agents. Abusive or non-discriminatory antimicrobial treatments 
are often ineffective and result in increased antibiotic resistance on farms, therefore 
alternative therapeutic means such as plant extracts and apiculture products are 
extensively studied for antioxidant, immune stimulating and antimicrobial effects. 

The increasing interest in the antibacterial and immune effects of propolis 
and the acceptance of its therapeutic potential brought traditional medicine into 
attention of the physicians, veterinarians and broader public. 

The investigations were carried out to establish the effect of injectable 
treatment with aqueous propolis extract on conventional broiler chickens and the 
possibilities for its use as an immune modulating agent. 
 

Materials and methods 
 

The experiment was carried out on three groups of Rock x Cornish broiler 
chickens, consignments, aged 34 days: group I (n = 9), injected sc into the neck 
area with 0.3 ml aqueous propolis extract, while group II (n = 9) was administered 
0.7 ml propolis according to the same protocol. After 7 days, the protocol was 
repeated. Group III (n = 9) served as a control for handling and injection stress, 
being inoculated with saline, following the scheme applied to groups I and II. 

Blood was sampled on days 0, 7 and 14 and non-specific cell mediated 
immunity was assesed by the changes in leukocyte subpopulations. The blood 
smears from blood preserved on EDTA were stained with Dia quick Panoptic kit 
and leukocyte subpopulations were counted. The N/L ratio was calculated and 
interpreted as stress indicators according to Davis et al. (2008).  

The specific capacity of leukocytes to respond to stimulation was 
assessed by the in vitro blast transformation test. Four variants were performed, 
namely unstimulated control, PHA stimulated control-1 µl per well, and propolis 
treated variants -10 and 20 µl of aqueous extract. For that, 650 µl of heparinized 
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(final concentration of 50 IU/ml) blood sample were mixed with 2.6 ml of RPMI 
1640 (Sigma), then distributed in 200 µl equal aliquots in a sterile, 96-well plate. 
The plates were incubated at 37.5°C in a 5% CO2 atmosphere for 48 h. After that, 
glucose concentrations were measured by a colorimetric method in the initial 
medium and in all the supernatants using a standard (100 mg/dl) glucose 
solution. After mixing 12.5 µl of the culture supernatant with 0.5 ml ortho-
toluidine, the samples were boiled for 8 min and cooled quickly in cold running 
water. The spectrophotometrical reading of the samples was carried out at a 
wavelength of 610 nm, d=0.5 cm (SUMAL PE2, Karl Zeiss, Jena) in 96-well 
plates, using the reagent as a blank. The transformation index (TI, %) was 
calculated as follows: TI= [(MG−SG)/MG]×100, where MG is the glucose 
concentration in the initial culture medium, and SG the glucose concentration in 
the sample after incubation.          

The statistical significance of the differences was estimated by Student’s t-
test. 
 

Results and discussions 
 

Propolis, a natural product of bees has a very complex structure including 
resins, balsams, wax, volatile oils, pollen, vitamins, hormones, micro-minerals, 
thus, it could be used for the preparation of various drugs of use in respiratory 
diseases, dermatology, ophthalmology, gastroenterology, etc. (1). Its use goes 
back for millenia, and it has always been considered as an immune-active agent. In 
a clinical trial on elderly mice with systemic candidiasis, propolis had a beneficial 
effect on pathogenesis of the disease by modulating levels of cytokines (TNF-a, 
IFN-g, IL2)(4). 

Experimental data supported the hypothesis that propolis increased 
disease reactivity, thus cytokines produced in mouse circulating macrophages after 
propolis treatment enhanced helper T-cells’ proliferation and further stimulated 
proliferation of cytotoxic T-cells and suppressor T-cells, standing for the activation 
of cell-mediated responses (8). While researching the immune active potential of 
the propolis, it was hypothesized that propolis explicated a dual action on 
lymphocyte activation: a) by decreas in splenocyte proliferation and b) stimulation 
of IFN-gamma production by splenocytes (6). 

 
Table 1 

Changes N/L ratio indicating stress levels in the experimental groups 

N/L Group 1 Group 2 Group 3 

Day 0 2.62 0.97 2.12 

Day 14 
0.27 

 (decreased by 89.69%) 
0.22 

(decreased by 77.32%) 
0.29 

(decreased by 87.26%) 
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The percentage of lymphocytes and heterophiles decreased statistically 
significantly (p <0.001) (Table 3) in all three groups, similar to the H/L ratio (with 
89.69%, 77.32 and 87.26%, respectively) indicating stress relief in all groups, 
mostly for group II (Table 1, Table 2). The analysis of the results obtained in 
chickens in the experimental groups demonstrated that repeated administration of 
the aqueous propolis extract did not significantly alter the N/L indices related to the 
untreated group for any of the administered doses. Generally, changes in the 
leukocyte subpopulations evolved in parallel for all groups, thus proving the weak 
influence of the propolis on this indicator. 
 

Table 2 
Changes in leukocyte subpopulations (x±s) 

 
Lot  I Lot II Lot III 

L 26.2 ± 14.76 47.2 ± 10.42 29.6 ± 10.69 

Ps 67.8 ± 13.86 45.6 ± 9.76 63 ± 14.42 

Day 0 M 1.6 ± 0.89 3.4 ± 1.67 2.4 ± 2.30 

B 1.2 ± 0.84 1.2 ± 1.64 1.8 ± 0.84 

E 3.2 ± 1.79 2.6 ± 1.14 3.2 ± 2.68 

      L 77 ± 8.48 77.67 ± 7.51 74.33 ± 10.97 

Ps 20.8 ± 12.21 17.33 ± 5.03 20.33 ± 10.21 

Day14 M 3,00 ±2.23 2,00 ± 2,01 3.33 ± 3.05 

B 0.6 ± 0.89 1.33 ± 1.15 0.67 ± 1.15 

E 2.6 ± 1.95 1,00 ± 0.91 1.33 ± 2.31 

 
Table 3 

Statistical significance of the differences for the stress indicator H/L 
 

Group 1 Group 2 Group 3 

Lymfocytes -6.673;   p<0.001 -5.303;  p<0.001 -8.62;  p<0.001 

Heterophiles 5.687;  p<0.001 5.754;  p<0.001 5.398;  p<0.001 

 
The spontaneous blast transformation index showed a steady decrease 

towards the end of the experiment in all groups, being more pronounced in the 
propolis treated groups. The transformation index decreased statistically 
significantly (p <0.05 - p <0.001) only for the control variant for all groups, the 
stimulating effect of the in vivo treatment with the aqueous propolis extract being 
present at lower doses and in the short term (7 days)(p <0.05 (Table 4, Table 5), 
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similar to the data indicated in the literature (7). The in vivo propolis treatment 
resulted in variable PHA response indices, the minimum value, significantly 
different from day 0, obtained for the lower dose of propolis.  
 

Table 4 
In vitro  blast transformation indices in experimental grouops,  

supplemented with propolis 
 

    Group 1 Group 2 Group 3 
Control 83.84 ± 7.84 81.44 ± 8.31 83.96 ± 11.56 

Day 
0 

PHA 85.1 ± 60.36 56.64 ± 13.76 56.6 ± 16.93 

Propolis (20µl) -172.14 ± 159.38 -128.48 ±112.41 -214.54 ± 207.76 
Day 

7 
Control 51.02 ± 13.93 66.72 ±17.52 57.52 ± 11.89 

PHA 11.02 ± 33.17 51.94 ± 102.57 42.7 ± 33.19 
Control 48.86 ± 14.72 59.13 ± 7.13 63.7 ± 7.41 

Day 
14 

PHA 2.54 ± 33.25 17.7 ± 23.61 14.83 ± 42.25 

Propolis (10 µl) -13.62 ± 24.50 -26.07 ± 22.93 -65.77 ± 19.62 
Propolis (20 µl) 3.7 ± 33.69 -54.77 ± 44.36 -95.37 ± 25.15 

 
Table 5 

The statistical significance of the in vitro indices 
 

 
Group 1 Group 2 Group 3 

Control 4.959; p<0.001 4.458; p<0.005 2.676; p<0.05 

PHA -2.035; ns. -0.567; ns. -1.488; ns. 

Propolis -2.413; p<0.05 0,667; ns. -0.717; ns. 

 
Responses to in vitro treatment were highly inhibitory in all groups, results 

which might stand for a dose-driven propolis activity.  
Similarly, the literature cites that the inclusion of 1% to 4% of propolis 

extract residues in broiler feed between 1 and 21 days did not improve the immune 
parameters, only leading to modest changes in the relative weight of the thymus, 
the percentage of circulating monocytes, nitric oxide concentration, and the hyper 
basophilic response to PHA (2).  

These inhibitory effects of the propolis were attributed to its anti-
inflammatory property, while the most proficient results in immunological tests were 
recorded for its short term administration (7). 
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Conclusions 
 

The differences between the in vitro blastogenic indices in the three 
chicken groups were significant at different levels, suggesting the importance of 
selecting the right combination to achieve optimal results.  

The data obtained from the described model did not recommend propolis 
as a useful immune stimulating compound for 34 days old chickens. 
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Summary 

Due to the fact that both the digestive strategy and the type of nutrition of rats and guinea 
pigs is different, the aim of this study was to make a comparative anatomical description of 
the stomach in the two species. 
Both species are monogastric. In rats, the stomach lies transversaly, its left side exceeding 
the last ribs, the parietal face being covered by the left lobe of the liver. A limiting ridge 
divides the stomach of the rats into two segments, the non-glandular and the glandular 
sections. In the guinea pig, the stomach is disposed on the left side of cranial part of the 
abdominal cavity and is entirely glandular. In guinea pigs, the esophagus forms a sharp 
angle with the small curvature of the stomach, compared to the rats, where the esophagus 
enters the stomach approximately in the middle of the small curvature. Pyloric antrum is 
heavily muscular in both species. Between the visceral surface of the stomach, jejunum and 
cecum, the medium developed greater omentum is interposed. Ligaments derived from the 
small omentum are present in both species. 
Keywords: Laboratory rats, guinea pigs, digestive anatomy, stomach 
 

The anatomy of stomach is widely researched among mammals, being well 
documented in scientific literature (1, 2, 6). Its storage function and conversion of 
raw food into a semi-liquid chyme is of a great importance in digestion process. 
Controlled and artificial food and maintenance conditions cause both functional and 
anatomical adaptations of digestive system. The stomach in mammals is of a 
various shapes and sizes, direct related with type of diet, time of feeding, the need 
for food storage (1, 2, 7). Rats and guinea pigs, shared common controlled 
environmental conditions due to large use of rats as experimental model and as pet 
of guinea pigs (3, 5). The type of nutrition differed, guinea pigs being strictly 
herbivore while the rats are omnivorous. The two species were exposed during the 
generation to artificial conditions rather that natural ones. The effects of these 
conditions on the macroscopic anatomy of the stomach have been documented.  

 
Materials and methods 

 
Ten adult healthy laboratory rats (Wistar rats) and ten guinea pigs (Cavia 

porcellus), of various weights, between 410 – 570 g for rats and 450-650 g for 
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guinea pigs were used. The subjects were an ongoing part of an anatomical 
research about the digestive system of experimental animals, being brought from 
UMF (University of Medicine and Pharmacy, Cluj Napoca) biobase. The subjects 
were kept in optimal condition until the experiment. Euthanasia was performed by 
inhalation of an overdose of isoflurane (AErrane, Baxter). All subjects were 
promptly dissected fresh, without fixation. Midline laparotomy was performed and 
after recording of organs topography and corresponding peritoneal folds, the 
postdiaphragmatic digestive system was removed from abdominal cavity. The 
results were recorded and tabulated. Pictures were taken with a Nikon D 60 digital 
camera. Terms were used according with NAV (2017) 

 
Results and discussion 

 
In rats the stomach (Ventriculus) is located transversally on the left cranial 

side of abdominal cavity being almost covered by the visceral surface of the left 
liver lobe. The free part of this lobe was placed ventral to the stomach, covering 
two third of the stomach. The stomach has  a reniform shape with relative thin 
walls. The great omentum (Omentum majus) covered the stomach and attaches 
the great curvature of the stomach (Curvatura ventriculi major) to the body wall, 
covering the ventral surface of the stomach. The greater curvature extends 
caudoventrally and the lesser curvature extends craniodorsally. 

Fig. 1. The stomach of the rat lies cranial on the left side of abdominal cavity.  
The fore-stomach occupies three fifths of the surface area. GS – glandular 

stomach. The hepatogastric ligament – left oriented arrow and the 
hepatoduodenal ligament – right oriented arrow connect the small curvature of 

the stomach and duodenul with the liver. A broad gastrosplenic ligament – down 
arrow connect the stomach with the spleen – Sp. 
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Between the lesser curvature of the stomach and hilus of the spleen, the 
gastro-splenic ligament (Lig. gastrosplenicum) was noted.  The lesser curvature 
(Curvatura ventriculi minor) was completely covered by the liver, having a concave 
appearance. The proper caudate lobe (or Spiegel lobe) of the liver has two 
portions, the ventral caudate lobe - or anterior, and a dorsal portion which form the 
dorsal caudate lobe - or posterior caudate lobe. The anterior caudate lobe has a 
narrow pedicle, and it lies on the ventral surface of the stomach, being covered by 
the ventral layer of the lesser omentum. The posterior caudate lobe lies on the 
dorsal surface of the stomach being in close relation with the gastric lobe of the 
pancreas and with the spleen. Also, the posterior caudate lobe of the liver was 
covered by the dorsal layer of the lesser omentum. The esophagus enters at the 
midline of the lesser curvature, making the gastroesophageal junction. The lesser 
curvature of the stomach offer insertion of the gastro-hepatic ligament (Lig. 
hepatogastricum) which was closer to the hepatoduodenal ligament (Lig. 
hepatoduodenale). Both ligaments are derived from the lesser omentum (Omentum 
minor). The stomach was divided in two regions (according to the Robert 1971) into 
the forestomach (pars proventricularis) which occupies about three fifths of the 
stomac area, and glandular stomach (corpus or pars glandularis). The border line 
between the two divisions of the stomach was made by limiting ridge. The antrum 
pyloricum (Antrum pyloricum) communicates with the duodenum through the 

gastro-duodenal orifice (Ostium pyloricum). The inner surface of the glandular 
stomach showed a reddish mucosa in the along the greater curvature and on the 
antrum pyloricum. The mucosa is thickest on the fundus. The forestomach inner 
surface and along the lesser curvature was whitish.  

Fig. 2. Inner surface of the rat stomach. FR –forestomach is delimited from the 
glandular stomach – GS, by an obvious fold named limiting ridge – LR. The 

gastroesophageal junction strengthened the limiting ridge. 
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In guinea pigs the stomach lies on the left part of the cranial abdominal 
cavity having a transversal position across the abdominal cavity. The greater 
curvature was caudoventrally oriented and the lesser curvature, craniodorsally. The 
esophagus approaches the stomach slightly to the right of the middle of the lesser 
curvature. In this approach the large fundus of the stomach extends to the right 

and dorsal to the cardia, forming a sharp angular notch. The fundus of the stomach 
is a large pouch located cranial and in the left side of the cardia. On the right side 
of the fundus, the body of the stomach extends to the thin-walled pylorus which 
connects the stomach with the small intestine. Regarding the connection elements, 
the same ligaments derivate from greater and lesser omentum were found. The 
inner surface of the stomach had a smooth appearance with the presence of 
longitudinal folds on the pyloric region. 

Stomach morphology is various and differs among Rodents as it was 
described in scientific literature (1, 2, 6, 7). It was stated that the type of the 
stomach is direct related with the dietary habits and life styles (1, 4, 5). The 
presence of a unilocular non compartmentalized stomach in rabbits, chinchillas and 
guinea pigs is associated with herbivorous type of nutrition, while a 
compartmentalized bilocular or discoglandular stomach is associated with the 
omnivorous type of nutrition (3, 6). Our results are similar with the previous 
mentioned remarks. We have concluded that the stomach morphology is both 
dietary and phylogenetic dependent. 
  

Fig. 3. The stomach of guinea pig. Large fundus – Fu dorsal to the cardia. The body – 
B, extends to the thin-walled pylorus – Py. Dd – descending duodenum; Left arrow – 

the gastrohepatic ligament; Right arrow- hepatoduodenale ligament; Down arrow – the 
small gastrosplenic ligament; Sp – spleen. 
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Fig. 4 The glandular stomach of the guinea pigs. E – esophagus; Dd - descending 
duodenum; The major duodenal papilla – arrow;Sp – spleen. 
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Summary 

Blue tongue disease, also described as epidemic catarrhal fever, is a non-contagious, 
infectious disease characteristic to sheeps, which usually develops acutely (10). This virosis 
affects domestic ruminants (sheep, goats, cattle) and wild animals (buffaloes, deers and 
several African antelope species) and some species of the Artiodactyla order, namely 
camelids (camel, alpaca, guano and vicuna). Does not affect horses or pigs. Although the 
sheeps are most susceptible, cattle are the main reservoir of virus and are very important in 
the epidemiology of the disease (6). 
In Romania, the disease was diagnosed for the first time on 22 August 2014, notified to the 
European Commission (ADNS) and OIE on 23 August 2014. The serotype identified in 
Romania is BTV 4, serotype confirmed by the Pirbright Laboratory Reference Laboratory on 
01.09.2014. 
In last years, given the importance of bluetongue disease for sheep and cattle, a series of 
diagnostics laboratory have been developed, tested and implemented, of which we can 
mention: serological tests (mainly agar gel immunodiffusion test and immunoenzymatic 
assays), immunocytological examinations and exams for the identification of the etiological 
agent, the most important being the PCR techniques. 
Against the background of the special economic importance of this virosis, in our researches 
we decided to establish the evolution, spread and prevalence of the bluetongue disease in 
sheep and cattle flocks from one of the counties in Southwest Romania, as well as the 
comparative evaluation of two diagnostic methods in blue-tongue disease, the ELISA and 
real-time RT-PCR. 
Keywords: bluetongue disease, diagnostic, ELISA, real-time RT-PCR 

 
Bluetongue disease was first described in the mid-nineteenth century by 

French biologist Francois Le Vaillant during a trip to Cape of Good Hope. Thus, at 
a distance of 40 years, Duncan Hutcheon, at that time an official veterinarian at 
Cape of Good Hope, observed that the transmission of this disease is carried out 
using the vectors represented by hematophagous insects (2). 

In 1905, Spreull describes a typical case of disease that at that time was 
known as fever, but the clinical simptoms in this case started with hyperthermia 
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followed after 7-10 days by characteristic lesions at the mouth and cyanosis of the 
tongue. After this episode, the disease was known as Bluetongue Disease (2, 14). 

In 1906, Theiller isolates the virus and prepares an inactivated vaccine that 
has been used for a long time to prevent the disease (15). Long ago the blue 
tongue disease was considered a disease that evolved only in Africa, until 1943 
when the first outbreak was described in Cyprus. Subsequently, the disease was 
reported in Turkey, Israel, the US, Portugal (1950), Spain (1950), Pakistan, 
Australia (1978). In 1996 there were cases of this disease in sheep and goats in 
Belgium, Germany, the Netherlands and Luxembourg (6). 

Globally, bluetongue affects regions ranging between 40-50o north latitude 
and 35o south latitude, expanding due to global warming and the spreading area of 
the culicoid insects, up to 55o north latitude (18). 

In Europe, only sporadic cases of Bluetongue were initially recorded, with 
only one viral serotype involved each time. However, since 1998, outbreaks of 
Bluetongue have occurred annually, involving six different serotypes (5, 6, 10, 13, 
19). Most serotypes have not persisted in the region for many years because at low 
temperatures Culicoides spp. does not last, except for serotype 8 through the 
overwintering phenomenon (3, 4). 

In Romania, the disease was diagnosed for the first time on 22 August 2014, 
notified to the European Commission (ADNS) and the World Organization for 
Animal Health (OIE) on 23 August 2014 and the disease was reported in many 
counties in the south and east of the country in the coming months. The serotype 
identified in Romania is BTV 4, serotype confirmed by the Pirbright Laboratory 
Reference Laboratory on 01.09.2014 (19). 
 

Materials and methods 

According to ”Methodological Norms for the Application of the Program of 
Actions for the Supervision, Prevention, Control and Eradication of Animal 
Diseases, Animal Transmissible Diseases, Animal Protection and Environmental 
Protection, Identification and Registration of Bovine, Swine, Ovine, Goat and 
Equine” approved by ANSVSA Order no. 29/2014, a total of 132 cattle and sheep 
from 36 localities of a county in southwest Romania were examined.  

Serum samples (n=132) were examined by the competitive 
immunosuppressive method using the Bluetongue Virus (BTV) Antibody Test 
(IDEXX Laboratories, Inc., The Netherlands) diagnostic kit. This kit facilitates the 
detection of specific antibodies directed against the VP7 protein of Bluetongue 
virus in serum or plasma individual samples from cattle, sheep and goats. The 
determinations were carried out at the Virology Laboratory of DSVSA Mehedinţi. 

The RT-PCR real-time technique was performed in the Molecular Biology 
Laboratory of the Bucharest Diagnostic and Animal Health Institute. The PCR 
results were compared to those obtained by the immunoenzymatic technique. RT-
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PCR techniques provide a rapid identification of viral nucleic acid present in the 
blood and tissues of infected animals. They are clearly superior to classical 
virological and immunological methods, which may require time intervals of up to 
four weeks to generate results for the Bluetongue virus serogroup and serotype 
(17). 

For each test, the proportion of positive and negative results was determined 
and related to the species of animals and the total of the samples examined. The 
results were processed and interpreted using Excel (Office 2007). 

 
Results and discussion 

Following the application of the immunoenzymatic test, the competitive 
variant, on serum samples obtained from 61 susceptible cattle, the presence of 
Bluetongue virus VP7 anti-protein antibodies for 43 animals could be confirmed in 
24 localities of the county (fig. 1). This represents 70,49% of the total number of 
tested animals. 
 

 
Fig. 1. The number of positive bovines for Bluetongue virus, detected by ELISA, 

in correlation with the number of examined bovines 
 

Compared to the cattle situation, the immunoenzymatic technique allowed 
the detection of a much higher number of positive ovines (n = 72) of the total of 72 
suspicious examined animals (100%) from 21 localities of the county (fig. 2). 

Total 
bovines  

Positive 
bovines  
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Fig. 2. The number of positive ovines for Bluetongue virus, detected by ELISA, 

in correlation with the number of examined ovines 
 

The prevalence of Bluetongue in the monitored county, with a total of 35.890 
bovines and 144.186 sheeps, was 0,12%, respectively 0,05% (fig. 3). 

 

 
 

Fig. 3. Bluetongue disease prevalence reported depending on the number of 
susceptible animals 

detected as positive by ELISA 
 

Total 
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Positive 
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LUCRĂRI ŞTIINŢIFICE MEDICINĂ VETERINARĂ VOL. LI(1), 2018, TIMIŞOARA 
 

129 
 

The RT-PCR real-time technique was applied to test 115 samples of bovine 
and ovine blood samples previously identified as positive for the presence of the 
VP7 anti-protein antibodies of Bluetongue virus by immunoenzymatic technique, 
respectively 43 biological samples from cattle and 72 samples from sheeps. In 
bovines, the real-time RT-PCR technique confirmed the presence of the 
bluetongue virus for 14 of the 43 animals retested in 11 localities of the county (fig. 
4).  

 

 
Fig. 4. The number of cattle positive for the Bluetongue virus, detected by real-time 

RT-PCR 
 

Compared to the cattle situation, the real-time RT-PCR technique allowed 
detection of more positive sheep - 38 of the total of 72 animals diagnosed by the 
immunoenzymatic technique. 

The comparative evaluation of immunoenzymatic and real-time RT-PCR 
techniques was performed by analyzing a number of 115 analysis reports from 
bovine and ovine animals investigated by both diagnostic methods.  

As shown in Table 1, the presence of the Bluetongue virus in the blood of 
the animals for which the presence of viral VP7 anti-protein antibodies (by the 
immunoenzymatic technique) was confirmed by applying the real-time RT-PCR 
technique only for 52 samples. 

These differences in the results of the two applied diagnostic techniques 
may be due to the temporal differences between the moment of installation of 
viremia and seroconversion, as well as the different length of life of the VP7 anti-
protein antibodies (11). 

For example, in sheeps, viremia usually occurs within 4-8 days post-
infectious, but the antibody immune response can usually be detected 
approximately two weeks after the infection. Even if the presence of these humoral 

Positive bovines ‐ 
ELISA

Positive bovines –  
real‐time RT‐PCR 
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immune factors becomes detectable later by serological techniques, the antibodies 
persist for a much longer period in circulation than the Bluetongue virus. The 
presence of the virus in the blood is strictly dependent on the life of erythrocytes, 
which represents the fixation support for this virus, which is usually 45-54 days in 
sheep and 80 days in cattle. Antibodies directed against various viral structures 
can, however, be detected, even in higher titers, both during viraemia and after the 
virus has disappeared from the blood (2, 8, 11). This phenomenon could explain 
the negative results in real-time RT-PCR for some samples from animals that were 
detected positive by the immunoenzymatic technique. 

 
Table 1 

Comparative results of ELISA and real-time RT-PCR 

No. 
crt. 

Species 
No. of 
tested 

animals 

ELISA+PCR+ ELISA+PCR- 

No. % No. % 

1. Bovines 43 14 32,55 29 67,45 

2. Ovines  72 38 52,77 34 47,22 

 Total 115 52 45,21 63 54,79 

 
This may also include possible transport errors or viral RNA extraction 

techniques errors, which can lead to irreparable distortion of the viral genetic 
material, making it impossible to subsequently detect it. 

Also, Shaw et al. (14), comparing a comercial ELISA kit the competitive 
variant and the real-time RT-PCR technique, reports obtaining false positive results 
by the immunoenzymatic technique. Similar results are also obtained by Kramps et 
al. (7) who evaluated ELISA kits for serum and milk samples and explained this 
phenomenon through possible cross-reactions with other Orbiviruses. 

The two techniques, immunoenzymatic and real-time RT-PCR, complement 
each other, being recommended their use in parallel to reduce the number of 
diagnostic errors. However, caution is advised in interpreting the results obtained 
by real-time RT-PCR, because this method can detect the viral nucleic acid even 
when the virus has lost its viability and its ability to reinfect the host. Using this 
assay, the viral RNA was successfully identified in sonicated blood that was stored 
for one year at +4°C. Thus, a positive result obtained by real-time RT-PCR is not 
equivalent to the presence of a virus with intact infectious properties (9). 



LUCRĂRI ŞTIINŢIFICE MEDICINĂ VETERINARĂ VOL. LI(1), 2018, TIMIŞOARA 
 

131 
 

Conclusions 
 

After applying the competitive variant of immunoenzymatic test on serum 
samples obtained from the 61 susceptible bovines and 72 susceptible sheep, the 
presence of the VP7 anti-protein antibodies of the bluetongue virus for 43 bovines 
and 72 sheep was confirmed.  

The prevalence of bluetongue in the monitored county over a year, with a 
total of 35,890 bovine animals and 144,186 sheep, was 0,12%, respectively 0,05%. 

The RT-PCR real-time technique, applied to retest a number of 115 blood 
samples collected from animals previously identified as positive for the presence of 
the VP7 anti-protein antibodies of the bluetongue virus by the immunoenzymatic 
technique, confirmed the presence of the viral genome only for 52 samples. 
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